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Case 4-33330P1/HO 86 

1 

ORGANIC COMPOUNDS 

The present invention relates to organic compounds, their preparation and their use as 
pharmaceuticals. 

In a first aspect, the present invention provides compounds of formula I 




in free or salt form, wherein 

R*» is hydrogen or Ci-Ct-alkyl, is Ci-Cs-alkyl substituted by pyridyl, R3 is R^ and R^ is 
fluoro or Ci-Cg-haloalkyl, 

or R» is hydrogen or Ci-Ciralkyl, R»» is Ci-Cs-alkyl substituted by hydroxy or nitrile, R^ is R^, 
and R4 is hydrogen or Ci-Cs-haloaikyl, 

or Ra is hydrogen or Ci-Cj-alkyl, R^ is Ci-Cs-alkyl substituted by nitrile, R^ is fluoro, and R^ is 

or R* is hydrogen or Ci-C4-alkyl, R^ is Ci-Cs-alkyl substituted by hydroxy, R3 is fluoro, and R^ 
isR7, 

or R« is hydrogen or Ci-Ciralkyi, R*' is Ci-Cg-alkyl substituted by di(Ci-C8-alkyl)anuno, R^ is 
R^ and R^ is Ci-Cg-haloalkyI, 

or R« is hydrogen or Ci-C4-alkyl, is Ci-Cg-alkyl substituted by -O-Ci-Cg-alkyl-OH , R^ is 
R<, and is fluoro or Ci-Cs-haloalkyl, 

or is hydrogen or Ci-Cj-alkyl, Rb is -CH(CH3)-CH2-OH, R3 is R«, and R^ is fluoro, 

or R« is hydrogen or Ci-Ct-alkyl, R"* is Ci-Cs-alkyl substituted by pyrrolidinyl substituted by 
Ci-Cg-alkyl, R3 is R«, and R'* is Ci-Cs-haloaikyl, 
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or R" is hydrogen or Ci-CU-alkyl, R»> is Ci-Cs-alkyl substituted by oxazolyi substituted by 
Ci-Cs-alkyl, R3 is R«, and R^ is nitrile or imidazolyl, 

or R« is hydrogen or Ci-C4-alkyl, R»> is Ci-Cg-alkyl substituted by imidazolyl, R3 is R«, and R"* 
is fluoro, 

or R» is hydrogen or Ci-C4-allcyl, R*> is Ci-Cs-alkyl substituted by benzoimidazolyl, R^ is R<, 
and R'^ is fluoro, 

or R« is hydrogen or Ci-CU-alkyl, W* is Ci-Cg-alkyl substituted by isoxazolyl substituted by 
Ci-C8-alkyl, R3 is R6, and R4 is R', 

« 

or R> is hydrogm or Ci-C4-alkyl, R^ is Ci-Cs-alkyl substituted by pyrrolyl substituted by 
Ci-Cg-alkyl, R3 is R«, and R^ is R7, 

or R« is hydrogen or Ci-Ctralkyl, R^ is Ci-Cs-alkyI substituted by pyrazolyl substituted by 
Ci-Cg-alkyl, R3 is R«, and R* is R7, 

or R8 is hydrogen or Ci-C4-aikyl, R»» is Ci-Cs-alkyI substituted by -CO-O-CH3, -CO-O-butyl, 
-CO-di(Ci-C8-alkyl)amino, -CO-NH2, -NH-CO-Ci-Cs-alkyl, -SOa-Ci-Cs-alkyI, -CO-NH-R<= 
where R' is napthyl, or by -CO-NH-Ci-Cg-alkyl optionally substituted by di(Ci-C8-alkyl)- 
amino, R^ is R«, and R* is R^, 

or R« is hydrogen or Ci-C4-alkyl, R«> is -CH(CH3)-CO-NH-Ci-C8-alkyl or 
-CH(CH3)-CO-0-Ci-C8-alkyl, R3 is R<, and R^ is R^, 

or R« is hydrogen or Ci-Ci-alkyl, R"* is Ci-Cs-alkyI substituted by -CH(OH)-CH2-OH, R3 is R«, 
and R* is R', 

or R" is hydrogen or Ci-C4-alkyl, R«> is Ci-Cs-aikyI substituted by Cx-Cs-alkoxy, or by -S-Ci-Cg- 
alkyl, R3 is R*, and R* is R^, 



or R" is hydrogen or Ci-C4-alkyl, R"* is Ci-Cg-alkyI substituted by a 5- or 6-membered 
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being substituted by 0x0, R^ is R^ and R** is R', 
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or R« is hydrogen or Ci.C4-alkyl, Rb is Ci-Cs-alkyl substituted by a 5- or 6-meinbered 
heterocydic ring having three or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-Cs-alkyl, 
-Ci-C8-alkyl-di(Ci-C8-alkyl)amino, or by Ca-Cg-cycloalkyl, R3 is Rc, and R4 is R7, 

* * 

or R« is hydrogen or Cx-C4-alkyl, R«. is Ci-Cs-alkyl substituted by oxazolyl substituted by 
Ca-Cs-alkyl, R3 is R«, and is R7, 

or Ra is hydrogen or Ci-C4-alkyl, Rb is Ci-Cs-alkyl substituted by imidazolyl substituted by 
Ci-Cg-alkyl optionally substituted by hydroxy or Ci-Cg-alkoxy, R3 is R«, and R-* is R7, 

or R» is hydirogen or Ci-Q-alkyl, Rb is Ci-Cg-alkyl substituted by -CO-Het where Het is a 5- or 
6-membered heterocycUc ring havmg two or more ring hetero atoms selected from the group 
consisting of oxygen, nitrogen and sulphur, that ring being optionaUy substituted by 
Ci-Cs-alkyl, R3 is R«, and R* is R', 

or R« is hydrogen or Ci-C4-alkyl, Rb is a 5- or 6-membered heterocydic ring havmg one or 
more ring hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur, 
that ring being substituted by oxo, R3 is R«, and R-* is R^, 

or R» is hydrogen or Ci-Q-alkyl, Rb is an a2a-bicydo[3.2.1]oct-3-yl ring optionally substituted 
by Ci-Cs-alkyl, R3 is R«, and R^ is K\ 

or R» and Rb together form an azetidine ring substituted by Ci-Cs-alkoxycarbonyl or nitrile, R3 
is R«, and R4 is R7, 

or R" and Rb together form a pyrroUdine ring substituted by -CQ-NHz or nltrUe, R3 is R«, and 
R* is R7 

or R« and Rb together form an imidazo-pyridine ring, R3 is R«, and R* is R^. 

R* is Ci-Ct-alkyl or halogen; 

R* is hydrogen, halogen or Ci-Cg-alkyl; 
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R« is halo, -SO2-CH3, -SO2-CF3, carboxy, -CO-NH2, -CO-di(Ci-C8-alkyl)aiimio, or a 5- or 6- 
membered heterocydic ring having one or more ring hetero atoms selected from the group 
consisting of oxygen, nitrogen and sulphur, that ring being optionally substituted by halo, 
cyano, 0x0, hydroxy, carboxy, nitro, Ca-Cs-cydoalkyl, Ci-Cg-alkylcarbonyl, Ci-Cs-alkoxy 
optionaUy substituted by aminocarbonyl, or Ci-Cg-alkyl optionaUy substituted by hydroxy, Q- 
Cg-alkoxy, Ci-Cs-alkylamino or di(Ci-C8-alkyl)aminoi 

R7 is hydrogen, halo, -SO2-CH3, nitrile, Ci-Cg-haloalkyl, imidazolyl, Ci-Cg-alkyl, -NR8R9, or 
-S02-NR8R9; and 



R« and R* are independendy hydrogen, amino, Ci-Cs-alkylamino, di(Ci-C8-alkyl)amino, or Ci- 
Cs-alkyl optionally substituted by hydroxy, 

9.f a?d R5 togeAer fpjm.a .S^to 10-membered heterocyclic xingliaving one or more ring - - 
hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur, that ring 
being optionally substituted by halo, cyano, 0x0, hydroxy, carboxy, nitro, Ca-Cs-cydoalkyl, 
Ci-Cs-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by aminocarbonyl, or Ci-Cs-alkyl 
optionaUy substituted by hydroxy, Ci-Q-alkoxy, Ct-Cg-alkylamino or di(Ci-C8-alkyl)amino. 

Terms used in the specification have the folloAviog meanings: 

"Substituted" as used herein means the group referred to is substituted at one or more 
positions by any one or any combination of the radicals listed thereafter, 

"Optionally substituted" as used herein means the group referred to can be substituted at one 
or more positions by any one or any combination of the radicals listed thereafter. 

"Halogen" or "halo" maybe fluorine, chlorine, bromine or iodine. Preferably halogen or halo 
is fluorine or chlorine. 

"Ci-Cs-alkyl" denotes straight chain or branched Ci-Cs-alkyl. Preferably, Ci-Cg-alkyI is C1-C4- 
alkyl. 



" Ci-Cs-alkoxy denotes straight chain or branched Ci-Cs-alkoxy. Preferably, Ci-Cg-alkoxy is 
Ci-C4-alkoxy. 
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«C3-C8-cycloalkyl" denotes cycloalkyl having 3 to 8 ring carbon atoms, for example a 
monocydic group such as a cydopropyl, cydobutyl, cyclopentyl, cyclohexyl, cydoheptyl or 
cydooctyl, any of whidi can be substituted by one or more, usuaUy one or two, Q-Q-alkyi 
groups, or a bicydic group sudi as bicydoheptyl or bicydooctyl. Preferably, "Cs-Cg- 
cycloalkyl" is Ca-Cs-cydoalkyl, especially cydopropyl or cydobutyl. 

-Ci-Cs-haloallcyP denotes Ct-Cs-alkyl as hereinbefore defined substituted by one or more 
halogen atoms as hereinbefore defined. Preferably, Q-Cs-haloalkyl is Q-C4-alkyl substituted 
by one, two or three fluorine or chlorine atoms, especiaUy -CF3. 

"Aminocarbonyl" as used herein denotes amino attadied through the nitrogen atom to a 
carbonyl group. 

"Q-Cs-alkylcarbonyl" and "Ci-Cs-alkoxycarbonyl" denote Ci-Cg-alkyl and Q-Q-alkoxy 
respectively as hereinbefore defined attadied by a carbon atom to a carbonyl group. 
Preferably, Ci-Q-alkylcarbonyl and Ci-Cg-alkoxycarbonyl are respectively Ci-CU- 
alkylcarbonyl and Ci-C4-^oxycarbonyl. 

"Ci-Cg-alkylamino" and "di(Ci-C8-alkyl)amino" as used herein denote amino substimted 
respectivdy by one or two Cx-Q-alkyl groups as hereinbefore ddined, whidi may be the same 
or diferent. Preferably, Ca-Q-alkyiamino and di(Ci-C8-alkyi)amino are respectively C-Q- 
alkylamino and di{Ci-C4-aIkyl)amino. 

"5- or 6-membered heterocydic ring containing at least one ring heteroatom selected from the 
group consisting of nitrogen, oxygen and sulphur" as used herein may be, for example, furan, 
pyrrole. pyrroUdine, pyrazole, imidazole, triazole, isotriazole, tetrazole. thiadiazole, isodiiazole, 
oxadiazole, pyridine, oxazole. isoxazole. pyrazine, pyridazine, pyrimidine, piperazinc, 
morpholino, triazine, oxazine or diiazole. Preferred heterocydic rings indude piperazme, 
morpholino, imidazole, isotriazole, pyrazole, pyridine, fmran, oxazole, isoxazole, oxadiazole 
and azetidme. The 5- or 6-membered heterocycUc ring can be unsubstituted or substituted. 
Preferred substituents indude halo, cyano, 0x0, hydroxy, carboxy, nitro, Cj-Cg-cydoalkyl, Ci- 
Cs-alkylcarbonyl, Ci-Cg-alkoxy optionaUy substituted by aminocarbonyl, and Ci-Cg-alkyl 
optionally substituted by hydroxy, Ci-Cg-alkoxy or di(Q-Cg-alkyl)amino. Espedally preferred 
substituents indude halo, 0x0, Ca-Q-cycloalkyl, and Ci-C4-alkyl optionally substituted by 
hydroxy, Ci-C4-alkoxy, Ci-Cg-alkylamino or di(Ci-C4-alkyl)amino. 



Case 4-33330P1/HO 86 



6 



^5- to lO-membered heterocyclic ring having one or more ring hetero atoms selected from the 
group consisting of oxygen, nitrogen and sulphur" as used herein may be, for example 
Preferred 5- to 10-membered heterocyclic rings include morpholino, piperazinyl and 
imidazoiyl. The 5- to 10-membered heterocycUc ring can be unsubstituted or substituted* 
Preferred substituents include halo, cyano, oxo, hydroxy, carboxy, nitro, Ca-Cs-cycloalkyl, Ci- 
Cg-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by aminocarbonyl, or Ci-Cs-alkyl 
optionally substituted by hydroxy, Ci-Cs-alkoxy, Ci-Cs-alkylamino or di(Ci-C8-allcyl)amino. 
Especially preferred substituents include Ci->C4-alkyL 

Throughout this specification and in the claims that follow, unless the context requires 
otherwise, the word ^comprise**, or variations such as ^comprises" or ^comprising'*, will be 
understood to imply tiie inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps. 

Preferred compounds of the present invention include compoimds of formula I in free or salt 
form, wherein 

is hydrogen, R** is Ci-Cs-alkyl substituted by pyridyl, R^ is R^, and R'* is fluoro or Ci-Cs- 
haloalkyl, 

■ • 

or R» is hydrogen, BP is Ci-Cg-alkyl substituted by hydroxy or nitrile, R^ is R^, and is 
hydrogen or Ci-Cs-haloalkyl, 

or R* is hydrogen, BP is Ci-Cs-alkyl substituted by nitrile, R^ is fluoro, and R^ is R^, 

or R* is hydrogen, BP is Ci-Cg-alkyl substituted by hydroxy, R^ is fluoro, and R^ is R*^, 

or R^ is hydrogen, BP is Ci-Cg-alkyl substituted by di(Ci-C8-alkyl)amino, B? is R^, and R'^ is Ci- 

* 

Cg-haloalkyl, 

or R« is hydrogen, R^ is Ci-Cg-alkyl substituted by -O-Ci-Cs-alkyl-OH , R^ is R^ and R^ is 
fluoro or Ci-Cg-haloalkyl, 

or Ra is hydrogen, Rb is -CH{CH3)-CH2-OH, B? is R^, and R^ is fluoro, 

or R* is hydrogen, R^ is Ci-Cg-alkyl substituted by pyrrolidinyl substituted by Ci-Cg-alkyl, B? is 
R^, and R^ is Ci-Cs-haloalkyl, 

or R^ is hydrogen, R** is Ci-Cg-alkyl substituted by oxazolyl substituted by Ci-Cs-alkyl, R^ is 
R^, and R"^ is nitrile or imidazoiyl, 

or R» is hydrogen, BP is Ci-Cs-alkyI substituted by imidazoiyl, R^ is R^, and R"* is fluoro, 
or R* is hydrogen, BP is Ci-Cs-alkyl substituted by benzoimidazolyl, R^ is R^, and R^ is fluoro, 
or R^ is hydrogen, BP is Ci-Cg-alkyl substituted by isoxazolyl substituted by Ci-Cg-alkyl, R^ is 
R^ and R^ is R7, 
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or Ra is hydrogen, Rb is Q-C,-aIkyl substituted by pyrrolyl substituted by Q-C»-aJkyl R3 is R* 
and R4 is R7, ' ' 

or Ra is hydrogen, Rb is Ci-C,-aikyl substituted by pyrazolyl substituted by Q-Cs-alkyi R3 is 
R«, and R4 is R7, 

or Ra is hydrogen, Rb is Ci-Cs-alkyl substituted by -CO-O-CH3, -CO-O-butyl, -CO-di(Ci-C8- 
alkyDamino, -CO-NH.. -NH-CO-Q-Cs-alkyl, -SO^-Cx-Cs-alkyl. -CO-NH-Rc where Rc is 

napthyl. or by -CO-NH-Q-Q-alkyl optionally substituted by di(Q.C,-alkyl)amino, R3 is R. 
and R4 is R', ' 

or Ra is hydrogen, Rb is -CH(CH3)-CO-NH-Cx-C«-alkyl or -CH(CH3)-CO-0-Ca.C8-alkyl R3 is 
R^ and R^ is R7, 

or Ra is hydrogen, Rb is d-Q-alkyl substituted by -CH(OH).CH2-OH, R3 is RS and R4 is R7 
or Ra is hydrogen, Rb is Ci-Cs-alkyl substituted by Ci-Cg-alkoxy, or by -S-Q-Cg-alkyL R3 is R^ 
and R4 is R7, 

or Ra is hydrogen, Rb is Q-Ca-alkyl substituted by a 5- or 6-membered heterocycUc ring having 
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, that ring being substituted by 0x0, R3 is Rs, and R^ is R7, 

or Ra is hydrogen, Rb is Q-Cs-alkyl substituted by a 5- or 6-membered heterocycUc ring having 
three or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, diat ring being optionaUy substituted by Q-Cs-aUcyl, -Ci-Cg-alkyl-dKCi-Cs- 
alkyl)ammo, or by Ca-Cs-cydoalkyl, R3 is R«, and K< is R\ 

or R" is hydrogen, Rb is Ci-Cg-alkyl substituted by oxazolyi substituted by Cj-Cs-aUcyl, R3 is 
R«, and R-* is R^ 

or Ra is hydrogen, Rb is Ci-Cs-alkyl substituted by imidazolyl substituted by Ci-Cg-alkyl 
optionaUy substituted by hydroxy or Ci-Cg-aUcoxy, R3 is R6, and R* is R', 
or Ra is hydrogen, Rb is Cx-Q-aUcyl substituted by -CO-Het where Het is a 5- or fi-membered 
heterocycUc ring having two or more ring hetero atoms selected from the group consisting of 

oxygen, nitrogen and sulphur, that ring being optionaUy substituted by Ci-Cs-aUcyl, R3 is R< 
andR-'isR?, 

or Ra is hydrogen, Rb is a 5- or 6-membered heterocycUc ring having one or more ring hetero 
atoms selected from die group consisting of oxygen, nitrogen and sulphur, that ring being 
substituted by 0x0, R3 is R«, and R4 is R', 

or R« is hydrogen, Rb is an aza-bicyclo[3.2.1]oct-3-yl ring optionaUy substituted by 
Ci-Ca-aUcyl, R3 is R6, and R4 is R?, 

or Ra and Rb together form an azetidine ring substituted by Ci-Cs-aUcoxycarbonyl or nitrile, 
R3 is R«, and R4 is R7, 



Case 4-33330P1/HO 86 




8 

or R* and R*> together form a pyrrolidine ring substituted by -CO-NH2 or nitrile, is R^, and 
R^isR7, 

or R* and R^ together form an imidazo-pyridine ring, R^ is R^, and R"* is R''; 

R^ is Ci-C4-alkyl or halogen; 

R^ is hydrogen; 

R6 is halo or -SO2-CH3; and 

R7 is hydrogen, halo, -SO2-CH3, nitrile, Ci-Cs-haloalkyl or imidazolyl. 

Especially preferred compoimds of the present invention include compounds of formula I in 
&ee or salt form, wherein 

R* is hydrogen, is Ci-C4-alkyl substituted by pyridyl, R^ is R^, and R"* is fluoro or Ci-C4- 
haloalkyl, 

or is hydrogen, R^ is Ci-C4-alkyl substituted by hydroxy or nitrile, R? is R^, and R^ is 

hydrogen or Ci-C4-haloalkyl, 

or is hydrogen, R^ is Ci-C4-alkyl substituted by nitrile, R^ is fluoro, and R"* is R^, 

or R* is hydrogen, is Ci-C4-alkyl substituted by hydroxy, R^ is fluoro, and R"^ is R^, 

or is hydrogen, R*' is Ci-CU-alkyl substituted by di(Ci-C4-alkyl)anaino, R^ is R^, and R"* is Ci- 

C4-haloalkyl, 

or R^ is hydrogen, R*' is Ci-C4-alkyl substituted by -0-Ci-C4-alkyl-0H , R^ is R^ and R^ is 
fluoro or Ci-C4-haloalkyl, 

or R* is hydrogen, Rt is -CH(CH3)-CH2-OH, R^ is R^ and R^ is fluoro, 

or R^ is hydrogen, R^ is Ci-C4-alkyl substituted by pyrrolidinyl substituted by 

Ci-'C4-alkyl, R3 is R^ and R^ is Ci-C4-haloal]cyl, 

or R* is hydrogen, R^ is Ci-C4-alkyl substituted by oxazolyl substituted by Ci-C4-alkyl, R^ is 
R^, and R^ is nitrile or imidazolyl, 

or R* is hydrogen, R** is Ci-C4-alkyl substituted by imidazolyl, R^ is R^, and R"^ is fluoro, 
or R^ is hydrogen, R^ is Ci-C4-alkyl substituted by benzoimidazolyl, R^ is R^, and R^ is fluoro, 
or R* is hydrogen, is Ci-C4-alkyl substituted by isoxazolyl substituted by Ci-C4-alkyl, R^ is 
R6, and R^ is R7, 

or R® is hydrogen, R^ is Ci-C4-alkyl substituted by pyrrolyl substituted by Ci-C4-alkyl, R^ is R^, 
and R4 is R^, 

or R* is hydrogen, R** is Ci-C4-alkyl substituted by pyrazolyl substimted by Ci-CU-alkyl, R^ is 
RS and R^ is K\ 

or R« is hydrogen, R** is Ci-C4-alkyl substituted by -CO-O-CH3, -CO-O-butyl, -CO-di(Ci-C4- 
alkyl)amino, -CO-NH2, -NH.CO-Ci-C4-alkyl, -SOz-Ci-Q-alkyl, -CO-NH-R^ where R<^ is 
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napthyl, or by -CO-lSIH-Ci-C4-alkyl optionaUy substituted by di(C,-C4-alkyl)amino, R3 is R6, 
andR'tisR^, v 

or R« is hydrogen, Rb is -CH(CH3)-CO-NH-Ci-C4-alkyl or -CH(CH3)-CO-0-Ci-C4-alkyl, R3 is 
R«, and R* is R^, . 

or R- is hydrogen, R" is Ci-C4-alkyl substituted by -CH(OH)-CH2-OH, R3 is R«, and R^ is R7, 

or R« is hydrogen, Rb is Ci-Q-alkyl substituted by Ci-Cs-alkoxy, or by -S-Ci Q-alkyl, R^ is R« 
and R4 is R^, ' ' 

or R" is hydrogen, Rb is Ci-Q-alkyl substituted by a 5- or 6-membered heterocycUc ring having 
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, that ring being substituted by oxo, R3 is RS, and R^* is R^, 

or R» Is hydrogen, Rb is Q-Q-alkyl substituted by a 5- or 6-membered heterocyclic ring having 
three or more ring hetero atoms seleaed from the group consisting of oxygen, nitrogen and 
sulphur, that ring being optionally substituted by Ci-Cs-alkyl, -Ci-C8-alkyl-di(Ci-C4-alkyl)- 
amino, or by Ca-Ci-cycloalkyl, R3 is R«, and R** is R', 

or R« is hydrogen, Rb is Q-Q-alkyl substituted by oxazolyl substituted by Ca-Cs-alkyl, R3 is 
R«, and R4 is R', 

or R» is hydrogen, Rb is Ci-C4-alkyl substituted by imidazolyl substituted by Ci-C4-alkyl 
optionaUy substituted by hydroxy or Ci-CU-alkoxy, R3 is R*, and R'^ is R', 
or R» is hydrogen, Rb is Cj-C4-alkyl substituted by -CO-Het where Het is a 5- or 6-membered 
heterocycUc ring having two or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being optionaUy substituted by Ci-Q-alkyl, R' is R«, 
and R4 is R^, 

or R» is hydrogen, Rb is a 5- or 6-membered heterocycUc ring having one or more ring hetero 
atoms selected from the group consisting of oxygen, nitrogen and sulphur, diat ring being 
substituted by oxo, R3 is R«, and R^ is R% 

or R» is hydrogen, Rb is an a2a-bicyclo[3^.1]oct-3-yl ring optionaUy substituted by 
Ci-C4-aUcyl, R3 is R<. and R4 is R7, 

or Ro and Rb together form an azetidine ring substituted by Ci-C-alkoxycarbonyl or nitrile, 
R3 is R6, and R-" is R^, 

or R» and Rb together form a pyrroUdine rmg substituted by -CO-NHz or nitrile, R^ is R«, and 
R4isR7, 

or Ra and Rb together form an imidazo-pyridine ring, R3 is R«, and R^ is R'; 

R^ is Ci-C4-alkyl or halogen; 

R^ is hydrogen; 

R« is halo or -SO2-CH3; and 

R^ is hydrogen, halo, -SO2-CH3, nitrUe, Ci-Q-haloaUcyl or imidazolyl. 
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Many of the compounds represented by formula I are capable of forming acid addition salts, 
particularly pharmaceuticaUy acceptable acid addition salts. PharmaceuticaUy acceptable acid 
addition salts of the compound of formula I include those of inorganic acids, for example, 
hydrohaUc acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic 
acid, nitric acid, sulfuric acid, phosphoric add; and organic acids, for example aliphatic 
monocarboxyUc acids such as formic acid, acetic acid, trifluoroacetic acid, propionic acid and 
butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric add or maUc add, 
dicarboxylic adds such as maleic add or succinic add, aromatic carboxyUc adds such as 
benzoic add, p-chlorobenzoic acid, diphenylacetic add or triphenylacetic add, aromatic 
hydroxy adds such as o-hydroxybenzoic acid, p-hydroxybenzoic add, 1-hydroxynaphthalene- 
2-carboxylic add or 3-hydroxynaphthalene-2-carboxylic add, and sulfonic adds such as 
methanesulfonic acid or benzenesulfonic add. These salts may be prepared from compounds 
of formula I by known salt-forming procedures. 

Compounds of formula I which contain addic, e.g. carboxyl, groups, are also capable of 
forming salts with bases, in particular pharmaceuticaUy acceptable bases such as those well 
known in the art; suitable such salts indude metal salts, particularly alkaU metal or alkaline 
earth metal salts such as sodium, potassium, magnesium or caldum salts, or salts with 
ammonia or pharmaceuticaUy acceptable organic amines or heterocyclic bases such as 
ethanokmines, benzylamines or pyridine. These salts may be prepared from compounds of 
formula I by known salt-forming procedures. 

Specific preferred compounds of formula I are described hereinafter in the Examples. 

In a second aspect, the present invention provides a process for preparing a compound of 
formula I in free or salt form wherem R^, R3, R4, R5, Ra and R"- are as hereinbefore defined, 
which process comprises the steps of: 



(i) (A) reacting a compound of formula n 

Rl 
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wherein K\ R3, R4 and are hereinbefore defined and T is a 5- or fi-membered 
heterocydic ring having one or more ring hetero atoms seleaed from the group 
consisting of oxygen, nitrogen and sulphur, with a compound of formula m 



H— N III 



R' 

wherein R» and R"" are hereinbefore defined; 
(B) reacting compounds of formula IV 




IV 



wherein R^, R3, R4 and R^ are hereinbefore defined with a compound of formula m 
wherein R« and R"* are hereinbefore defined; 

(C) for the preparation of compounds of formula I where R« is hydrogen and K\ R3, 
K\ R5 and Rb are as hereinbefore defined, reacting a compound of formula V 




wherein R2, R3, R4 and RJ are hereinbefore defined, with a compound of formula VI 



R^ — N=C=0 VI 



wherein R^ is as hereinbefore defined; or 



(D) for the preparation of compounds of formula I where R" is hydrogen, Rt is 
C,.C8-alkyl substituted by imidazolyl substituted by d-Cg-alkyl optionally substituted 
by hydroxy or Cx-Cg-alkoxy and R^, R3, R4 and R^ are as hereinbefore defined, reacting 
a compound of formula V where R^, R3, R4 and R^ are hereinbefore defined, with a 
compound of formula Vn 
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Vil 



where Q is Ci-Cs-alkyl optionally substituted by hydroxy or Ci-Cs-alkoxy; and 
(ii) recovering the resultant compound of formula I in free or salt form. 

Process variant (A) may be carried out using known procedures for reacting carbonyl di- 
heterocydic intermediates (e.g. acylimidazolides when T is imidazole) with amines to form 
ureas, or analogously, e.g. as hereinafter described in the Examples. The reaction may be 
carried out in an organic solvent, e.g. dimethylformamide (DMF) or dioxane, in the presence 
or absence of a base, for example triethylamine or sodium hydride. The reaction temperature 
may be from about 10» C to about lOQo C, but conveniently room temperature. 

Process variant (B) may be carried out using known procedures for reacting isocyanates with 
amines, or analogously, e.g. as heremafter described in the Examples. The reaction may be 
carried out in an organic solvent, e.g. dioxane or DMF. The reaction temperature may be an 
elevated temperature, for example from 50» C to 100» C, but preferably about 80« C. 

Process variants (C) may be carried out using known procedures for reacting isocyanates with 
amines, or analogously, e.g. as hereinafter described in the Examples. The reaction may be 
carried out in an organic solvent, e.g. dioxane or DMF. The reaction temperature may be an 
elevated temperature, for example from 50» C to 100«> C, but preferably about S(y> C. 

Process variant (D) may be carried out using known procedures for reacting 2-alkyl-5-oxo- 
5,6,7,8-tetrahydro-imidazo[l,5-c]pyrimidin-2-ium compounds with 2-amino-5-phenyl- 
thiazoles, or analogously, e.g. as hereinafter described in die Examples. The reaction may be 
carried out in an organic solvent, e.g. DMF, in the presence of a base, e.g. triethylamine. The 
reaction temperature may be 100-1 70» C, but conveniendy about 120° C. 

Compounds of formula H or formula IV may be prepared by reacting a compound of formula 
V wherein R^, R3, R4 and R^ are as hereinbefore defined with a compound of formula Vm 



Vlil 
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« 

Wherein each T, which may be the same or different, is a 5- or 6-membered heterocyclic ring 
having one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen 
and sulphur, using known procedures, or analogously, e.g. as described in the Examples. The 
compound of formula Vm is preferably l.l'-carbonyldiimidazole (GDI). The reaction may be 
carried out in an organic solvent, e.g. dichloromethane (DCM). The reaction temperature may 
be from 20O C to the reflux temperature of the solvent, but conveniently about 40«» C. 

Compounds of formula IV may also be prepared by reacting a compound of formula V 
wherein R^, R3, R4 and R5 are as hereinbefore defined, with phosgene, using known 
procedures, or analogously, e.g. as described in the Examples. 

Compounds of formula m are commerciaUy available or may be prepared by known methods, 
or analogously, e.g. as described in the Examples. 

Compounds of formula V may be prepared by reacting a compound of formula DC 




IX 



wherein R^ R3. R4 and R^ are as hereinbefore defined and X is a halogen, with thiourea, or 
analogously, using known procedures for preparing aminothiazoles. For example as described 
in die Examples below or as described in European patent specification EP 117082 A. The 
reaction may be carried out in an organic solvent, eig. an alcohol such as ethanol. The reaction 
temperature may be from room temperature to the reflux temperature of the solvent, but 
conveniently from about 50» C to about 70° C. 



Compounds of formula V where R2, R3, R4 and R^ are as hereinbefore defined, may also be 
prepared by hydrolysing a compound of formula X 
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where K\ R3, R4 and are as hereinbefore defined, using aqueous sodium hydroxide or 
hydrochloric acid solution at temperatures of 50OC to the reflux temperature of the solvent. A 
co-solvent, preferably ethanol may be added to aid solubility of the starting material. 

Compounds of formuU VI are commercially available or may be prepared by known methods, 
or analogously, e.g. as described in the Examples. 

Ck)mpounds of formula VH may be prepared by known methods, for example as described in 
R. Jain and I«A. Cohen, Tetrahedron (1996), 52, p5363-5370. 

Compounds of formula Vm are commercially available or may be prepared by known 
methods, or analogously, e.g. as described in the Examples. 

Compounds of formula DC are commercially available or may be prepared by reacting a 
compound of formula XI 




XI 



wherein K\ R3, R* and R* are as hereinbefore defined, with an halogenating agent, for exampl« 
bromine, or analogously, e.g, as described in the Examples. 

Compounds of formula X, where R3 is -SO2CH3, R^ is NR8R> and R* and R^ are as 
hereinbefore defined, may be prepared from compounds of formula DC where R3 is SO2CH3, 
R'' is a halogen, preferably fluorine, and R2 and R^ are as hereinbefore defined, using knovra 
procedures for reacting aryl halides, ortho to an electron withdrawing group, with primary or 
secondary amines, or analogously, e.g. as hereinafter described in the Examples. The reaction 
may be carried out either neat or in an organic solvent, e.g. dimethylsulphoxide. The reaction 
temperature may be from lOQO C to 170«> C but convenientiy about 120 » C to 140» C. 

Compounds of formula X, where R3 is -SO2CH3, and and R^ are as hereinbefore 

defined, may be prepared from compounds of formula X, where R3 is -SO2CI and R^, R4 and 
R^ are as hereinbefore defined, using the procedure known in R. W. Brown, /. Org. Chem., 
(1991), 56, 4974 for converting sulfonyl halides to sulfones, or analogously, e.g. as hereinafter 
described in the Examples. The procedure may be carried out using an alkaU metal sulphite. 
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e.g. sodium sulphite, and an aikaU metal bicarbonate. e.g. sodium bicarbonate, in water at a 
temperature from 20- C to lOO- C. but conveniently at about 75- C. The reaction with 
bromoacetic acid may be carried out at temperature from 50* C to 150° C. but conveniently at 
about lOOo C. An alkyl haUde, e.g. iodomethane may be used in place of bromoacetic acid. 

Compounds of formula X where R^. R3, R4 and R5 are as hereinbefore defined, may be 
prepared from compounds of formula DC. where K\ R3. R4 and R^ are as hereinbefore defined, 
as described analogously for the preparation of compounds of formula V. where R2. R3, R4 and 
R^ are as hereinbefore defined, but using N-acetyl thiourea instead of thiourea. 

Compounds of formula X. where R3 is ^O^-Cl and R^ R4 and R^ are as hereinbefore defined, 
may be prepared by reacting compounds of formula X, where R3 is -NH2 and K\ R4 and R^ aie 
as hereinbefore defined, with nitrous acid to give a diazo compound which is then reacted with 
sulphur dioxide in the presence of copper chloride, for example by the method described in E. 
E. GUbert, Synthesis (1969),1-10. to give the corresponding suifonyl chlorides. 

Compounds of formula X. where R3 is -NHa and R^ R^ and R^ are as hereinbefore defined, 
may be prepared by reduction of compounds of formula X, where R3 is -NO2 and R2. R4 aid 
R^ are as hereinbefore defined using standard techniques known for the reduction of Iromatic 
nitro compounds to anilines, for example catalytic hydrogenation using a transition metal 
catalyst, preferably paUadium on carbon, in an organic solvent. e,g. ethyl acetate, under an 
atmosphere of hydrogen. 

Compounds of formula X. where R3 is -NO2 and K\ R4 and R5 are as hereinbefore defined are 
prepared by known procedures, for example as described in J. Liebscher. E. Mitzner, Synthesis 
(1985). 4. 414-417. 

Compounds of formula XI are commerdaUy avaUable or may be prepared from compounds of 
formula Xn 




XII 



where R3, R4 and R^ are as hereinbefore defined, using the method described in R.V. 
Heinzelman, Org. Synth. (1963), JV, 573, or anak>gously, e.g. as described in the Exampl 
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Compounds of formula XI where R3 is halo, is -SO2CH3 and and are as hereinbefore 
defined may be prepared from a compound of formula XI where R3 is halo, R4 is hydrogen and 
R^ and R^ are as hereinbefore defined, using standard procedures e.g. treatment with 
chlorosulfonic acid foUowed by reduction with sodium sulfite using the procedure known in R. 
W. Brown,/. Org. Cfoem., (1991), 56, 4974 for converting sulfonyl haUdes to sulfones, or 
analogously, e.g. as hereinafter described in the Examples. The reduction may be carried out 
with an alkaU metal sulphite, e.g. sodium sulphite, and die alkah metal bicarbonate, e.g. 
sodium bicarbonate in water at a temperature from 20<» C to lOO^ C, but conveniently at about 
75<» C followed by alkylation with methyl iodide. 

Compounds of formula XH are commercially avaUable or may be prepared by known methods, 
or analogously, e.g. as described in the Examples. 

Compounds bfionnula Xn where R3 is -SO2CH3 and R-* and R^ are as hereinbefore defined " ' 
may be prepared from compomids of formula XH where R3 is halo and R4 and R^ are as 
hereinbefore defined, for example by the method described by A. Uhnan and E. Urankar in /. 
Org. Chem., (1989), 54, p 4691-4692, or analogously, e.g. as described in the Examples. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds m free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystaUization, Compounds of formula I can 
be recovered from reaction mixtures and purified m a conventional manner. Isomers, such as 
enantiomers, may be obtained in a conventional manner, e.g. by fractional crystallization or 
asymmetric synthesis from correspondingly asymmetrically substituted, e.g. optically active, 
starting materials. 

Compounds of formula I and their pharmaceutically acceptable salts, hereinafter referred to 
alternatively as agents of the invention, are useful as pharmaceuticals. In particular, they 
exhibit inhibition of phosphatidylinositol 3-kinase (Pi3 kinase) enzymes, especiaUy the gamma 
isoform (pllOy), which are responsible for generating phosphorylated signalling products. The 
inhibitory properties of compounds of formula I may be demonstrated in the following test 
procedures: 



Baculovirus expressing different fragments of PISKy fused to GST have been previously 
described by Stoyanova, S., BulgareUi-Leva, G,, Kirsch, C, Hanck, T., KUnger, R., Wetzker, 
R., Wymannj M.P. (1997) Lipid- and protein kinase activities of G protein-coupled PI 3-kinase 
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g: Structure-activity analysis and interactions with wortmannin. Biochem. /., 324:489. 
Residues 38-1102 of human PI3Ky are subcloned into the BamHl and EcorI site^ of die 
transfer vector pAcG2T (Pharmingen) to create a GST-PIBKy lacking the first 37 residues of 
PI3KY. To express the recombinant protein, SB {Spodoptera frugiperda 9) insect ceUs are 
routinely maintained at densities between 3 X 10^ and 3 X 10« cells/ml in serum containing 
TNMFH medium <Sigma). Sf9 cells, at a density of 2 X 10« are infected witii human GST- 
PI3KYA34 baculovirus at a multipUdty of infection (m.o.i.) of 1 for 72 hours. The infected 
cells are harvested by centrifugation at 1400 g for 4 minutes at 4' C and the ceU pellets are 
frozen at -80' C. Botii S& and SGI cells work equally weU. Sf9 cells (1X10') are resuspended 
in 100 ml cold (4' C) lysis buffer (50 mM Tris-HCl pH 7.5, 1% Triton X-100, 150 mM NaCl 
1 mM NaF, 2 mM DTI and protease inhibitors. Cells are incubated on ice for 30 minutes thel 
centrifuged at 15000 g for 20 minutes at 4' C Purification of the supernatant sample is carried 
out at 4- C by affinity chromatography using SEPHAROSE™ agarose gel beads coupled to 
glutathione (from Amersham Pharmacia Biotech). A ceU lysate/GST resin ratio of 50:1 is used. 
The GST resm is firsriy pre-rinsed to remove ethanol preservative and then equiUbrated witix 
lysis buffer. CeU lysate (supernatant) is added (usuaUy as 50 ml lysate to 1 ml GST resin in 50 
ml tubes) and gently rotated on a mixer at 4' C for 2-3 hours. The unbound flow through 
sample is collected by centrifugation at lOOOg for 5 minutes at 4' C using a DENLEY™ 
centrifiige. The 1 ml GST resin containing bound material is transferred to a 15 mi 
falcon™ centrifuge tube for subsequent washing and elution steps. Firstiy a series of 3 
cycles of washings (mixing by gentie inversion) is performed witii 15 ml ice cold wash Buffer A 
(50 mM Tris-HCl pH 7.5, 1% Triton X-lOO, 2 mM DTT) interspersed with centrifugation at 
lOOOg for 5 minutes at 4' C. A final single wash step is performed witii 15 ml ice cold vrash 
Buffer B (50mM Tris-HCl pH 7.5, 2 mM DTT) and dien centrifiiged at lOOOg for 5 minutes at 
4- C. The washed GST resin is finaUy eluted witii 4 cycles of 1 ml ice cold elution buffer (50 
mM Tris-HCl pH 7.5, 10 mM reduced glutatiiione, 2 mM DTT, 150 mM NaQ, 1 mM NaF, 
50% ediylene glycol and protease inhibitors) interspersed with centrifugation at lOOOg for 5 
minutes at 4' C. Samples are aliquoted and stored at -20° C. 

An in vitro kinase assay was established diat measures die transfer of die terminal phosphate of 
adenosine triphosphate to phosphatidylinositol. The kinase reaction is performed in a white 96 
weU microtitre plate as a Scintillation Proximity Assay. Each well contains 10 nl test 
compound in 5% dimediylsulphoxide and 20 assay mix (40 mM Tris, 200 mM NaCl, 2 mM 
«diyleneglycol-aminoediyl-tetraacetic acid (EGTA). 15 jig/ml phosphatidyhnositol, 12.5 |iM 
adenosine triphosphate (ATP), 25 mM MgQz, 0.1 jiCi p3p]ATP). The reaction is started by 
die addition of 20 jJ of enzyme mix (40 mM Tris, 200 mM NaCl, 2 mM EGTA containing 
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recombinant GST-pllOy). The plate is incubated at room temperature for 60 minutes and the 
reaction terminated by the adding 150 \ji of WGA-bead stop solution (40 mM Tris, 200 mM 
NaCl, 2 mM EGTA, 1.3 mM ethylene diamine tetraacetic acid (EDTA), 2.6 ^M ATP and 0.5 
mg of Wheat Germ Agglutinin-SPA beads (Amersham Biosciences) to each well. The plate is 
sealed, incubated at room temperature for 60 minutes, centrifuged at 1200 rpm and then 
counted for 1 minute using a scintillation coimter. Total activity is determined by adding 10 (d 
of 5% dimethylsulphoxide (DMSO) and non-specific activity is determined by adding 10 |il 50 
mM EDTA in place of the test compound. 

Compounds of the Examples hereinbelow have IC50 (y) values below 0.5 ^M in the 
aforementioned assay or demonstrate selectivity with respect to the a, 5 or p isoform as 
determined by a corresponding assay. For example the compounds of Examples 11, 19, 29, 

40, 66, 75, 89, 96, 98 and 116 have IC50 (Y,a,5) [iM values of (0.016,3.018,0.626), 

(0.012,0.009,0.028), (0.047,0.035,0.180), (0.213,2.059,2.616), (0.177,0.218,0.637), 
(0.195,0.190,-), (0.074,0.839,3.792), (0.038,0.934^.150), (0.044,1.500,0.420) and 
(0.032,0.156,0.170) respectively. 

Having regard to their inhibition of phosphatidylinositol 3-kinase enzymes, compounds of 
formula I in free or pharmaceutically acceptable salt form, hereinafter alternately referred to as 
"agents of the invention", are useful in the treatment of conditions which are mediated by the 
activation of the Pi3 kinase enzymes, particularly inflammatory or allergic conditions. 
Treatment in accordance with the invention may be symptomatic or prophylactic. 



Accordingly, agents of the invention are useful in the treatment of inflammatory or obstructive 
airways diseases, resulting, for example, in reduction of tissue damage, airways inflammation, 
bronchial hyper-reactivity, remodeUing or disease progression. Inflammatory or obstructive 
airways diseases to which the present invention is appUcable include asthma of whatever type 
or genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic) asthma, mild 
asthma, moderate asthma, severe asthma, bronchidc asthma, exercise-induced asthma, 
occupational asthma and asthma induced following bacterial infection. Treatment of asthma is 
also to be understood as embracing treatment of subjects, e.g. of less than 4 or 5 years of age, 
exhibiting wheezing symptoms and diagnosed or diagnosable as "wheezy infants", an 
established patient category of major medical concern and now often identified as incipient or 
early-phase asthmatics. (For convenience this particular asthmatic condition is referred to as 
"wheezy-infant syndrome".) 
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Prophylactic efficacy in the treatment of asthma wiU be evidenced by reduced frequency or 
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack, 
improvement in lung function or improved airways hyperreactivity. It may further be 
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or intended 
to restrict or abort symptomatic attack when it occurs, for example anti-inflammatory (e.g. 
corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in particular be 
apparent in subjects prone to "morning dipping". -Morning dipping" is a recognised 
asthmatic syndrome, common to a substantial percentage of asthmatics and characterised by 
asthma attack, e.g. between die hours of about 4 to 6 am, i.e. at a time normally substantially 
distant form any previously administered symptomatic astiima dierapy. 

Other inflammatory or obstructive airways diseases and conditions to which the present 
invention is appUcable include acute lung injury (AU), adult respiratory distress syndrome 
(ARDS), chronic obstructive puhnonary, airways or lung disease (COPD, COAD or COLD), 
including chronic bronchitis or dyspnea associated therewidi, emphysema, as well as 
exacerbation of airways hyper-reactivity consequent to other drug therapy, in particular other 
inhaled drug therapy. The invention is also applicable to the treatment of bronchitis of 
whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or 
phthinoid bronchitis. Furtiieif inflammatory or obstructive airways diseases to which the 
present invention is appUcable include pneumoconiosis (an inflammatory, commonly 
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether 
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis, 
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, 
silicosis, tabacosis and byssinosis. 

Having regard to tiieir anti-inflammatory activity, in particular in relation to inhibition of 
eosinophil activation, agents of the invention are also useful in the treatment of eosinopha 
related disorders. e.g. eosinophiUa, in particular eosinophil related disorders of the airways 
(e.g. involving morbid eosinophilic infiltration of puhnonary tissues) includmg 
hypereosinophiUa as it effects the airways and/or lungs as weU as, for example, eosinophil- 
related disorders of the airways consequential or concomitant to Loffler's syndrome, 
eosinophiUc pneumonia, parasitic (in particular metazoan) infestation (including tropical 
eosinophiha), bronchopuhnonary aspergiUosis, polyarteritis nodosa (including Churg-Strauss 
syndrome), eosinophilic granuloma and eosinophU-related disorders affecting the airways 
occasioned by drug-reaction. 




Case 4.3333OPI/HO 86 

20 

iVgents of the invention are also useful in the treatment of inflanunatory or allergic conditions 
of the skin, for example psoriasis, contact dermatitis, atopic dermatitis, alopecia areata, 
erythema multiforma, dermatitis herpetiformis, scleroderma, vitiligo, hypersensitivity angutis, 
urticaria, bullous pemphigoid, lupus erydiematosus, pemphisus, epidermolysis bullosa 
acquisita, and otixer inflammatory or allergic conditions of the skin. 

Agents of tiie invention may also be used for die treatment of otiier diseases or conditions, in 
particular diseases or conditions having an inflammatory component, for example, treamient 
of diseases and conditions of die eye such as conjunctivitis, keratoconjunctivitis sicca, and 
vernal conjunctivitis, diseases affecting the nose including aUergic rhinitis, and inflammatory 
disease in v^hich autoimmune reactions are impUcated or having an autoimmune component or 
aetiology, including autoimmune haematological disorders (e.g. haemolytic anaemia, aplastic 

anaemia, pure red ceU anaemia and idiopathic tiurombocytopenia),. systemic lupus - 

erydiematosus, polychondritis, sderodoma, Wegener granulamatosis, dermatomyositis, chronic 
active hepatitis, myastiienia gravis, Steven-Johnson syndrome, idiopatiuc sprue, autoimmune 
inflammatory bowel disease (e.g. ulcerative coUtis and Crohn's disease), endocrine 
optiiahnopatiiy. Grave's disease, sarcoidosis, alveoUtis, chronic hypersensitivity pneumonitis, 
multiple sclerosis, primary billiary cirrhosis, uveitis (anterior and posterior), 
keratoconjunctivitis sicca and vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic 
artiiritis and glomerulonephritis (witii and without nephrotic syndrome, e.g. including 
idiopathic nephrotic syndrome or minal change nephropathy). 

Odier diseases or conditions which may be treated widx agents of tixe invention mdude septic 
shock, rheumatoid artiiritis. osteoarduritis, prohferative diseases such as cancer, atiiersclerosis, 
allograft rejection following transplantation, stroke, obesity, restenosis, diabetes, e.g. diabetes 
melUtus type I (juvenile diabetes) and diabetes mellitus type II, diarrheal diseases, 
ischemia/reperfusion injuries, retinopathy, such as diabetic retinopathy or hyperbaric oxygen- 
induced retinopatiiy. and conditions characterised by elevated intraocular pressure or secretion 
of ocular aqueous humor, such as glaucoma. 

The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for 
example in infl a mm atory airways diseases, may be demonstrated in an ammal model, e.g. a 
mouse or rat model, of airways inflammation or otiier inflammatory conditions, for example as 
described by Szarka et al, J. Immunol. Mediods (1997) 202:49-57; Renzi et al. Am. Rev. 
Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Chn. Invest. (1995) 96:2924-2931; and 
Cemadas et al (1999) Am. J. Respir. Cell Mol. BioL 20:1-8. 
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The agents of the invention are also useful as co-therapeutic agents for use in combination with 
other drug substances such as anti-inflammatory, bronchodilatory or «nrih;c..^;„. drug 
substances, particularly in the treatment of obstructive or inflammatory airways diseases such 
as those mentioned hereinbefore, for example as potentiators of therapeutic activity of such 
drugs or as a means of reducing required dosaging or potential side effects of such drugs. An 
agent of the invention may be mixed with the other drug substance in a fixed pharmaceutical 
composition or it may be administered separately, before, simultaneously with or after the 
other drug substance. Accordingly the invention includes a combination of an agent of the 
invention as hereinbefore described with an anti-inflammatory, bronchodilatory, antihistamme 
or anti-tussive drug substance, said agent of the invention and said drug substance being in the 
same or different pharmaceutical composition. Such anti-inflammatory drugs include steroids, 
in particular glucocorticosteroids such as budesonide, bedamethasone dipropionate, 
fluticasone propionate, ciclesonide or mometasone furoate and compounds described in WO 
0200679, WO 0288167, WO 0212266 and WO 02100879, LTB4 antagonists such as those 
described in US 5451700, LTB4 antagonists such as those described in US 5451700, LTD4 
antagonists such as montelukast and zafirlukast, PDE4 inhibitors such as Ariflo® (GlaxoSmith 
Kline), Roflumilast (Byk Gulden),V-l 1294A (Napp), BAY19-8004 (Bayer), SCH-351591 
(Schering-Plough), Arofylline (Ahnirall Prodesfarma), PD189659 (Parke-Davis), AWD-12-281 
(Asta Medica), GDC-801 (Celgene) and KW-4490 (Kyowa Hakko Kogyo), A2a agonists such 
as those described in EP 1052264, EP 1241176, WO 0023457, WO0077018, WO 0123399, 
WO 0160835, WO 0194368, WO 0200676, WO 0222630, WO 0296462, WO 0127130, WO 
0127131, WO 9602543, WO 9602553, WO 9828319, WO 9924449, WO 9924450, WO 
9924451, WO 9938877, WO 9941267, WO WO 9967264. WO 9967265,' WO 

99(ni6e^ WO 9417090, EP 409595A2 and WO 0078774, A2b antagonists such as tLose 
described in WO 0242298, and beta-2 adrenoceptor agonists such as salbutamol, terbutaline, 
sahneterol and, especiaUy, formoterol and pharmaceutically acceptable salts thereof, and 
compounds (in free or salt or solvate form) of formula I of PCT International Publication No. 
WO 0075114, which document is incorporated herein by reference, preferably compounds of 
the Examples thereof, especially a compound of formula 



O 




OH 
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and pharmaceutically acceptable salts thereof. Such bronchodilatory drugs include 
anticholinergic or antimuscarinic agents, in particular ipratropium bromide, oxitropium 
bromide and tiotropium bromide. Co-therapeutic antihistamine drug substances include 
cetirizine hydrochloride, acetaminophen, clemastine fumarate, promethazine, loratidine, 
desloratidine, diphenhydramine and fexofenadine hydrochloride. Combinations of agents of 
the invention and steroids, beta-2 agonists, PDE4 inhibitors or LTD4 antagonists may be used, 
for example, in the treatment of COPD or, particularly, asthma. Combinations of agents of 
the invention and anticholinergic or antimuscarinic agents, PDE4 inhibitors, dopamine receptor 
agonists or LTB4 antagonists may be used, for example, in the treatment of asthma or, 
particularly, COPD. 

Other useful combinations of agents of the invention with anti-inflammatory drugs are those 
with antagonists of chemokine receptors, e.g. CCRtI, CCR-2, CCR-3, CCR.-4,..CCR-5, GCR-6j- 
CCR-7, CCR-8, CCR-9 and CCRIO, CXCRl, CXCR2, CXCR3, CXCR4, CXCR5, 
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-55700 
and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5H-benzo- 

cyclohepten-8-yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dimethyl-2H-pyran-4-amin- 
ium chloride {TAK-770), and CCR-5 antagonists described in US 6166037 (particularly claims 
18 and 19), WO 0066558 (particularly claim 8) and WO 0066559 (particularly claim 9). 

The agents of the invention may be administered by any appropriate route, e.g. orally, for 
example in the form of a tablet or capsule; parenterally, for example intravenously; by 
inhalation, for example in the treatment of inflammatory or obstructive airways disease; 
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for example 
in the treatment of atopic dermatitis; or rectally, for example in the treatment of inflammatory 
bowel disease. 



The present invention also provides a pharmaceutical composition comprising a compound of 
formula I in free form or in the form of a pharmaceutically acceptable salt, optionally together 
with a pharmaceutically acceptable diluent or carrier therefor. The composition may contain a 
co-therapeutic agent such as an anti-inflanraiatory, bronchodilatory or antihistamine drug as 
hereinbefore described. Such compositions may be prepared using conventional diluents or 
excipients and techniques known in the galenic art. Thus oral dosage forms may include 
tablets and capsules. Formulations for topical administration may take the form of creams, 
ointments, gels or transdermal delivery systems, e.g. patches. Compositions for inhalation may 
comprise aerosol or other atomizable formulations or dry powder formulations. 
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When the composition comprises an aerosol formulation, it preferably contains, for example, a 
hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, and 
may contain one or more co-solvents known in the art such as ethanol (up to 20% by weight), 
and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or more 
bulking agents such as lactose. When the composition comprises a dry powder formulation, it 
preferably contains, for example, the compound of formula I having a particle diameter up to 
10 microns, optionally together with a diluent or carrier, such as lactose, of the desired particle 
size distribution and a compound that helps to protect against product performance 
deterioration due to moisture. When the composition comprises a nebulised formulation, it 
preferably contains, for example, the compoimd of formula I either dissolved, or suspended, in 
a vehicle containing water, a co-solvent such as ethanol or propylene glycol and a stabiliser, 
which may be a surfactant. 

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or 
other atomisable composition or in inhalable particulate, e.g. micronised form, (B) an inhalable 
medicament comprising an agent of the invention in inhalable form; (C) a pharmaceutical 
product comprising such an agent of the invention in inhalable form in association with an 
inhalation device; and (D) an inhalation device containing an agent of the invention in 
inhalable form. 

Dosages of agents of the invention employed in practising the present invention will of course 
vary depending, for example, on the particular condition to be treated, the effect desired and 
the mode of administration. In general, suitable daily dosages for oral administration are of 
the order of 0.1 to 10 mg/kg. 
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EXAMPLES 



Preparati on of intermediates 



The following aminothiazole intermediates of formula (A) 

N 



H3C. 



NH. 




are shown in Table 1 below, their method of preparation being described hereinafter. 



TABLE 1 



Intermediate 


R3 


R" 


M/s 
MH+ 


AA 


-SO2CH3 


F 


287.11 


AB 


-SO2CH3 


CF3 


337.00 


AC 


-SO2CH3 


CI 


302.99 


AD 


-SO2CH3 


CN 


294.02 


AE 


-SO2CH3 


H 


268.90 


AF 


-SO2CH3 




335.07 


AG 


F 


-SO2CH3 


286.99 



Abbreviations used are as foUows: GDI is l,l'-carbonyldiimidazole, DCM is dichloromethane, 
DIPEA is diisopropylethylamine, DMF is Dimethylf ormamide, THE is tetrahydrofuran, HPLC 
is High Performance Liquid Chromatography, DMF-DMA is 2S/,N-Dimethylformamide 
dimediylacetal, DMSO is dimethyl sulfoxide, HQ is Hydrochloric acid, TEA is Trifluoroacetic 
acid. 



The amines that are used to prepare the final compounds of Examples in Tables 4 8c 5 are 
commerciaUy avaUable or are prepared by standard methods. The amines exemplified in Table 
3 and used to prepare the final compounds of the Examples in Table 6 axe not readily 
commercially available, the methods of preparation being described below. 
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Intermediate AA 

5-(3-Fllioro-4-methgii«. sulfnnvl-p h. ^nvn-4-n^ «.^-ti vl.thia7nl-7-vla. 

AAl ) 3-Fluoro-4-jtnethanesulfonyl-benzaldehyde: 

Methane suIBnic acid sodium salt (20.1 g, 200 mmol) is added to a stirred solution of 3,4- 

difluorobenzaldehyde (22.5 g, 158 mmol) in dry DMSO (200 ml) at 75" C. After 2 hoJrs the 

reaction is poured onto ice-wat«r (200 ml). The precipitate is filtered, washed with water and 

dissolved in chloroform (400 ml). The organic extract is washed with water (2 x 200 ml), 

dried over MgS04, filtered, and the solvent is removed to give the title compound as a wl^te 
solid. 

AA2) 2-Fluoro-l-methanesulfonyl-4-(2-nitro-propenyl)-ben2ene: 

A stirred mixture of 3-fluoro-4-methanesulfonyl-benzaldehyde (Example AAl) (24 g, 0.119 
mol), nitroethane (70 ml. 0.97 mol) and ammonium acetate (2.75 g. 35 mmol) is hea^ at 
reflux under argon for 24 hours. The mixture is concentrated to give an oil which is dissolved 
in chloroform (200 ml) and washed with water (2 x 200 ml), followed by brine (100 ml). The 
organic extract is dried (MgS04), filtered and the solvent removed to give the product as an 
orange oil . This was used immediately in the next step. 

AA3) l-(3-Fluoro-4-medianesulfonyl-phenyl)-propan-2-one: 

Iron powder (25 g, 0.45 mol) is added to a stirred mixture of freshly prepared 2-fluoro-l. 
methanesulfonyl-4-(2-nitro-propenyl)-benzene (Example AA2) (29 g, 0.112 mol) in THF (50 
ml). Water (110 ml) is added and the mixture is heated to 60» C. Concentrated hydrochloric 
acid (50 ml) is added slowly over Ih at 60-90» C. The reaction is then stirred at 100° C for 20 
hours then diluted with cold water (500 ml) and filtered through ceUte™ filter material 
washing with chloroform (500 ml). The organic extract is washed widi water (200 ml) 
foUowed by brine (200 ml). After drying (MgS04) the mixture is absorbed on silica and 
purified by chromatography, eluting with hexane - ethyl acetate (1:1) to give the titled 
compoiind. 

AA4) 5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-ylamine: 
l-(3-Fluoro-4-methanesulfonyl-phenyl)-propan-2-one (AA3) (1.0 g, 4.34 mmol) is dissolyed in 
dioxane (35 ml) and the solution is cooled to 10" C at which point the mixture is semi frozen. 
Bromine (0.201 ml, 3.6 mmol, 0.8 eq.) is added slowly and the mixture is stirred for an 
additional 15 min in a semi frozen state. The mixture is then allowed to warm to room 



starting 
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bromo-l-(3-fluoro^methanesul£onyl-phenyl)-propan-2-one. This material is dissolved in 
ethanol (30 ml) and thiourea (0.236 g, 3.1 mmol) is added in one portion. The mixture is 
stirred at 60° C for 30 minutes then allowed to cool whereupon the produrt crystallised. 
Filtration affords the hydrobromide salt of the product as a white soUd. The free base is 
prepared by dissolving the hydrobromide salt in dilute aqueous hydrochloric acid and adding 
sodium hydroxide solution untU alkaline. The title compound precipitates as the free base. 

Intermediate AB 

5-(4-Methanesulfonvl-3-rriflunrniTiP^ ^ vl-phpnYl)-4-niefhvl-thig9;Ql-2-Ylamii7^ 

ABl) N-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-acetamide: 
The titled compound is made via an analogous method to 5-(3-Fluoro-4-methanesulfonyl- 
.plienylH-methy^thiazol:2-ylamine (Example AA) by replacing 3,4-difluoroben2aldehyde (step 
AAl) with 4-chloro-3-trifluoromethyl-benzaldehyde, and thiourea (step AA4) with N- 
acetylthiourea. 

AB2) 5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiazol-2-ylamine: 

N-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-acetamide(ABl) 
(0.115 g, 0.3 mmol) is suspended in ethanol (5 ml). Hydrochloric acid (1.58 ml, 6N HCl) is 
added and the reaction mixture is heated at reflux for two hours. The solvent is removed m 
vacuo and the crude residue is suspended in water and sodium hydroxide solution is added 
untU the pH is adjusted to pH 13-14. The yeUow precipitate is stirred at room temperature for 
45 minutes and then filtered, washed with water and dried m vacuo to yield die titled 
compound. 

Intermediate AC 

5-(3-Chloro-4-met hanesulfnnvl-nhp,nvl^-4-mP th-gl-i-li;a 



This material is prepared by the procedure outlined in Experiment AA, replacing 3,4- 
difluorobenzaldehyde in the first step (AAl) with 3,4-dichloro-benzaldehyde. 



Intermediate AD 



:omtn] 



LO>4-methyl-thiazQU5>yl )-2-methanei 
This material is prepared by the procedure outlined in Experiment AA, replacing 3,4- 
difluorobenzaldehyde in the first step (AAl) with 2-fluoro-5-formyl-benzonitrUe, 
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Intennediate A£ 

S.-(4-Methanesulfonyl-nhenvn-4-inftt Kvl-thia7-.nl-9-Y larrf;^^ 

AEl) N [5-(4--Ammo-phenyl)-4-mediyl.thiazol-2-yl].acetainide: 

N-[4-Methyl-5-<4-mtro-phenyl)-thia2ol-2-yl]-acetainide Q. Uebscher, E. Mitzner, Synthesis, 
1985, (4), p 414) (10.0 g, 3.6 mmol) is dissolved in ethyl acetate / THF (5/1, 600 ml) and 
stirred at room temperature under an atmosphere of argon. The solution is then treated with 
10% palladium on carbon (10 g). The reaction mixture is purged three times with nitrogen 
and placed under an atmosphere of hydrogen overnight. The mixture is then fUtered through 
celite™ filter material and the catalyst is washed with tetrahydrofuran (600 ml). The solvent is 

removed m vacuo to leave N-[5-(4-ainino-phenyl)-4-methyl-thiazol-2-yl]-acetamide as an off- 
white solid. 

AE2) 4-(2-Acetylamino-4-methyl-thiazol-5-yl)-benzenesulfonyl chloride: 
N-[5-(4-Amino-phenyl)-4-methyl-thiazol-2-yl]-acetamide (AEl) (7.9 g, 31.9 mmol) in 
suspension in glacial acetic acid (250 ml) is treated with a 32 % aqueous HQ solution (40 ml). 
The resulting solution is then cooled approximately to 10" C and treated dropwise with a 
solution of sodium nitrite (2.2 g, 31.9 mmol) in water (2 ml). After 10 minutes the reaction 
mbcture is added to a stirred solution of SOz/AcOH/CuClz/HzO (200 ml) (the preparation of 
the reagent is described below). The reaction mixture is aUowed to warm to room 
temperature. After stirring overnight the reaction mixture is poured into water (1000 ml) and 
extraaed with ethyl acetate (3 x 300 ml). The combined organic layers are washed with water 
(2 X 250 ml) followed by brine (200 ml) and dried over MgS04. After fUtration the solvent is 
removed in vacuo to give the titled compound. 

Preparation of the reagent SO2/ACOH/CUCI2/H2O; 

According to the reported procedure (E. E. GUbert, Synthesis 1969. 1-10, p6), glacial acetic 
acid (100 ml) vigorously stirred at room temperature is treated by bubbling SO2 gas. Once a 
saturated solution is achieved (approximately 10 g per 100 ml), the solution is treated with 
copper (H) chloride (4 g) in water (5 ml). The resulting mixture is aUowed to settle to give a 
green solution. 

AE3) 5-(4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine: 

4-(2-Acetylamino-4-methyl-thia2ol-5-yl)-benzenesulfonyl chloride (AE2) (0.5 g, 1.5 mmol) in 
dioxane (2 ml) is added dropwise to a stirred solution of sodium sulfite (0.378 g, 3.0 mmol) 
and sodium hydrogen carbonate (0.252 g, 3.0 mmol) in water at 75' C. After 1 hour at 75'' C, 
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"bromoacetic acid (0.417 g, 3.0 mmol) is added and heating continued for 1 lionr at 100* C. 
Sodium hydroxide (0.24 g, 6.0 mmol) in water (0.25 ml) is then added and the mixture is 
heated with stirring at 90** C for 16 hours. The reaction mixture is allowed to cool, diluted 
with water (100 ml) and extracted with dichloromethane (3 x 75 ml). The combined organic 
extracts are washed with brine (75 ml), dried (MgS04), filtered, and the solvent removed to 
give the title compound. 

Intermediate AF 

5-(3-Imidazol-l-vl-4-metfaane sulfonvl>phenvlM-methyl-thiazol-2-yiamine 

AFl) N-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-acetamide: 
This material is prepared from l-(3-fluoro-4-methanesulfonyl-phenyl)-propan-2-one (AA3) 
following the procedure outlined in step (AA4), replacing thiourea with N-acetylthiourea. The 
titled compound cfystaUises from the reaction mixture. 

AF2) N-[5-(3-Imidazol-l-yM-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yll-^^^ 
A stirred mixture of N-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]- 
acetamide (AFl) (5.0 g, 15 mmol), imidazole (2.07 g, 30 nunol) and caesium carbonate (9.93 
g, 30 mmol) in dry NMP (30 ml) is heated under argon at 135^^0 for 18 hours. The reaction 
mixture is then poured onto water (50 ml) whereupon the tided product precipitates and is 
recrystallised from ethanol *- water. 

AF3) 5-(3-Imidazol-l-yM-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylani^ 
N-[5-(3-Imida2ol-l-yl-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-^^^ (AF2) (5.0 

g, 13 nunol) is dissolved in 7M HCl (50 ml) and the solution is heated at lOO^C for 3h. When 
cool the solution is brought to pH 8 by addition of aqueous NaOH whereupon the tided 
product precipitates. This is washed with ethanol followed by EtOAc, EtzO and dried. 

Intermediate AG 

5-(4-Fluoro-3-methanesulfonyl-phenyl)-4'metfayl-thiaznl-2-ylarr^iirie 
AGl) 2-Fluoro-5-(2-oxo-propyl)-benzenesulfonyl chloride: 

To a stirred flask of chlorosulphonic acid (344 g, 2.96 mol) cooled to -10^ C is added dropwise 
l-(4-fluoro-phenyl)-propan-2-one (10 g, 65 mmol). The reaction mixture is left stirring at 
room temperature overnight and then poured carefully onto ice. The residtant solution is 
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extracted with ethyl acetate and the organic extracts combined, dried (MgS04) and 
concentrated in vacuo to yield the titled compound. 

AG2) 2-Fluoro-5-(2-oxo-propyl)-ben2enesulfinic acid sodium salt: 

To a stirred solution of 2-fluoro-5.(2^xo-propyl)-benzenesulfonyl chloride (AG!) (16.25 g, 
86.36 mmol) in dioxane (200 ml) is added dropwise a solution of sodium sulfite (16.38 g, 130 
mmol) and sodium hydrogen carbonate (10.92 g, 130 mmol) in water (200 ml). The reaction 
mixture is heated to 70« C for 20 mmutes and then aUowed to cool to room temperature. The 
solvent is removed m vacuo and the resultant residue is used crude in the next step. 

AG3) l-(4-Fluoro-3-methanesulfonyl-phenyl)-propan-2-one: 

A solution comprising 2-fluoro-5-(2-oxo-propyl)-benzenesulfinic acid sodium salt (AG2) 
(15.43 g, 64.83 mmol) in DMF (300 ml) is treated with methyl iodide (18.45 g, 130 mmol). 
The reaction mixture is stirred at room temperature for 30 minutes. Purification is carried out 
by chromatography on siUca (eluting with 4:1 hexane-«thyl acetate) to afford the titled 
compound. 

AG4) 5-(4-Fluoro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-ylamine: 
The titled compound is prepared via an analogous method to 5-(3-fluoro-4-methanesulfonyl- 
phenyl)-4-methyl-thiazol-2-ylamine (Intermediate AA) by replacing l-(3-fluoro-4- 
methanesulfonyl-phfinyl)-propan-2-one (AA3) m step AA4 with l-(4-fluoro-3-methanesulfonyl- 
phenyl)-propan-2-one (AG3). 

The following imidazole-urea intermediates of formula (B) 

N 



H3C 




B 



are shown in the Table 2 below, the method of preparation being described hereinafter. 



TABLE 2 



1 Intermediate j 


1 




Starting 

material 


Mediod 1 


BA 


-SO2CH3 


F 


AA 


Ba 


BB 


-SO2CH3 


CF3 


AB 


Ba 


BC 


-SQ2CH3 


a 


AC 


Ba 
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1 Intermecuate 




R* 


Starting 
material 


Method 1 


BD 


-SO2CH3 


CN 


AD 


Bb 1 


BE 


-SO2CH3 


H 


A£ 


Ba 1 


BF 


-SO2CH3 




AF 


Bb 


BG 


F 


-SO2CH3 


AG 


Ba 

,. 



Method fBa) 

A suspension of the aminothiazole (17.5 mmol) and l,l'-carbonyldiiniidazole (4.26g, 263 
mmol, 1.5 equivalents) in CH2CI2 (100 ml) is heated at 40^0 - reflux under argon vmtil no 
starting material remains (30 min - 5 hours) as determined by HPLC and NMR. When cool 
the soUd precipitate is removed by filtration. This solid consists of the imidazole-urea 
intermediate (B) together vnth variable amounts of the corresponding isocyanate and imidazole 
vtrhich result from reversible thermal elimination of imidazole under the reaction conditions. 
This solid is used in the subsequent steps since the imidazole-iurea intermediate and isocyanate 
intermediate are equally suitable as precursors to ureas. 

The following intermediates were prepared by this method, namely: Imidazole-l-carboxylic 
acid [5-(3-fluoro-4-methanesuUonyl-phenyl)-4-methyl-thiazol-2--yl]-anude (BA), Imidazole-1- 
carboxyUc acid [5-(4-methanesidfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-amide 
(BB), Imidazole-l-carboxylic acid [5-(3-chloro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2- 
yl]-amide (BC), Imidazole-l-carboxylic acid [5-(4-methanesulfonyl-phenyl)-4-methyl-thiazol-2- 
yl]-amide (BE) and Imidazole-l-carboxylic add [5-(4-fluoro-3-methanesulfonyl-phenyl)-4- 
methyl-thiazol-2-yll-amide (BG), 

Method (Bb) 

Triethylamine or sodium hydride (1.25 equivalents) is added to a stirred suspension of the 
aminothiazole (7.5 mmol) and carbonyldiimidazole (1.3 g, 8.2 mmol, 1.1 equivalents) in dry 
CH2CI2 (40 ml) containing a few drops of DMF to aid solubility. The reaction is heated at 
reflux under argon until no starting material remains (18 h) as determined by HPLC and 
NMR. When cool the soUd precipitate is removed by filtration and washed with diethyl ether. 
This solid consists of the carbonyl diimidazole intermediate (B) together with variable amoimts 
of the corresponding isocyanate and imidazole which result from thermal elimination of 
imidazole under the reaction conditions. This solid is used in the subsequent steps since die 
GDI intermediate (B) and isocyanate intermediate are equally suitable as precursors to ureas. 
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the foUowing intermediates were prepared by this method: Imidazole- l^arboxyUc acid [5-(3. 
cyano-4-methanesulfonyl-phenyl)-^methyl-thiazol-2-yl]-amide (BD) and Imidazole-l-carbox- 
ylic acid [5-(3-imida2ol-l-yl-4-methanesulfonyl-phenyl)-4.methyl-thiazol-2-^^^^ (BF). 

The following amine intermediates of formula (C) 

Het 



Whore Het 



CA 




CB 




O-N 

CC 




CO 



CE 




CF 



R 




I? 



CG 




^R 



CH CI CJ 

are shown in the Table 3 below, the method of preparation being described hereinafter. 



TABLE 3 



Xntenmediate 


i iiet 


R 1 


CAl 


CA 


-CH1CH3 1 


CA2 


CA 


-CH, 


CA3 


CA 


-CfCH,), 


CBl 


CB 


-CH3 


CB2 


CB 


-CH2CH3 


CCl 


CC 


-CH, 


CC2 


CC 


-CH2CH3 


CC3 


CC 


-CHaCHaCHs 


CC4 


CC 


-CHfCH,), 


CC5 


CC 


-Cvdopropyl 


CC6 


CC 


-CfCH,), 


CC7 


CC 


-CHaNfCHaia 


GDI 


CD 


-CH, 


CEl 


CE 


-CH3 


CE2 


CE 


-CH2CH3 


CE3 


CE 


-CHzCHsCH, 


CE4 


CE 


-CH(CH3)2 


CE5 


CE 


-Cydopropyl 


CE6 




-Cvclobutyl 


CE7 


CE 


-C(CH,), 


CFl 


CF 


-CHiCH, 


CGI 


CG 


-CHiCH, 


CHI 


CH 


-CfCH,h 


■ CH2 


CH 


-CH(CH3)2 
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Intermediate 1 


Het 


R 


ai 




-H 


CI2 






CTl 1 


q 


-CH2CH3 



Intermediate CAl 
2-(5-Ethyl-oxazol-2-vl^-ethvlamine 

Step 1; [2-(2-Hydroxy-butylcarbamoyl)-ethyll-carbamic acid benzyl ester: 
A mixture comprising Z-Beta-Ala-OH (9.0 g, 40.3 mmol), EDa.HCl (10.0 g, 52.4 mmol), 
liyrdoxybenzotriazoie (5.45 g, 40.3 mmol), triethylamine (7.3 ml, 52.4 mmol) in DCM (150 
ml) is stirred at 0*C for 30 minutes. l-Amino-2-butanol (4.2 ml, 44.3 mmol) is added in one 
portion and stirring is continued for 1 hour. The reaction mixture is diluted with water (150 
ml) and extraaed with dichloromethane (2 x 150 ml) The organic layers are combined, dried 
over MgS04, filtered and concentrated in vacuo to yield a crude white solid. The product is 
purified by chromatography on silica eluting with ethanol-ethyl acetate (1:10) to give the tided 
compound. 

S£SE^:J2-(2-Oxo-butylcarbamoyl)-ethyl]-carbamic acid benzyl ester: 

To a stirred solution of oxalyl chloride (2 M in DCM) (13.35 ml, 26.5 mmol) in dry DCM at - 
78**C is added dropwise DMSO (2.5 ml, 35.4 mmol). After stirring for 15 minutes, the 
reaction nuxture is treated with a solution of [2-(2-hydroxy-butylcarbamoyl)-ethyl]-carbamic 
acid benzyl ester (step 1) (6.5 g, 22.1 mol) in dry DCM (40 ml). Triethylamine (13 ml) is 
added after 1 hour and after stirring at -IZ^'C for 90 minutes, the reaction mixture is allowed 
to warm to room temperature. The reaction is diluted with DCM (100 ml) and washed with 
HCl (IM, 200 rill), saturated sodium bicarbonate solution (200 ml), water (200 ml) and brine 
(200 ml). The organic portion is dried over MgS04, filtered and concentrated in vacuo to yield 
die tided compound as a white solid. 

Step 3: [2-(5-Ethyl-oxazol-2-yl)-ethyll-carbamic acid benzyl ester: 

To a stirred suspension of polymer supported triphenylphosphene (19.6 g, 58.9 mmol) in DCM 
(250 ml) is added iodine (14.95 g, 58.9 mmol). After stirring at room temperature for 10 
minutes, the mixture is treated with triethylamine (16.4 ml, 117.5 mmol) followed by a 
solution of [2-(2-oxo-butylcarbamoyl)-ethyl]-carbamic acid benzyl ester (step 2) (6.88 g, 23.5 
mmol) in DCM (50 ml). The reaction mixture is stirred overnight and then filtered through 
celite, washed through with DCM (500 ml) and the solvent removed in vacuo to yield the tided 
compoimd as a brown solid. 
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Stepl; 2-(5-Ethyl-oxazol-2-yl)-ethylamine: 

Ammonium formate (0.316 g, 5 mmol) is added to a solution of [2-(5-ethyl-oxa2ol-2-yl)-ethyil. 
carbamic acid benzyl ester <step 3) (1.66mmol) in methanol (15 ml) and 10%Pd on carbon 
(125 mg) is added under an inert atmosphere. The mixture is stirred at ambient temperature 
for 2 h. The catalyst is removed by filtration and die filtrate is evaporated. The residue is 
dUuted with dichloromethane. filtered to remove undissolved soUd and the solvent is removed 
The residue is dissolved in DCM and treated with IM aqueous sodium hydroxide solution (5 
ml). The organic extract is separated, dried (MgS04), filtered and the solvent is removed. 
Crystallisation from ethyl acetate / dichloromethane affords the titled compound. 

Intermediate CA2 

This compound was made by an analogous procedure to 2-(5-ethyl-oxa2ol-2-yl)^ylamine 
(CAl) by replacing l-amino-2-butanol (CAl. step 1) with l-amino-propan-2-ol. 



CA3 

2-(5-tert-Bntvl-oiCflTnl- ?.-vn-efhvlam.nfi . 

S£SE_1: l-Azido-3,3-dimethyl-buton-2-ol: 

Sodium azide (10 g, 154 mmol) and ammonium chloride (3.7 g, 070 mmol) are added to a 
solution of 3,3-dimethyl-l,2-epoxybutane (4.26 ml, 35 mmol) in methanol : water (8:1. 315 
ml), and the mixture is heated at reflux for 7 hours. The reaction is poured into ice/water (400 
ml) and extracted with dichloromethane (3 x 200 ml). The combined organics are dried 
(MgS04), filtered and evaporated to yield a clear oil (4.7 g, 94 %). 

S£S^: l-Amino-3,3-dimethyl-butan-2-ol: 

1- Azido-3,3-dimethyl-butan-2-ol (4.7 g, 33 mmol) in ethanol (200 ml) is stirred under 
hydrogenated for 36 h in the presence of 10% palladium on carbon. The catalyst is removed by 
filtration and the filtrate is evaporated to give the titled compound as a colourless crystalline 
soUd (2.7g, 69%). The final compound (CA3) is tiien prepared by an analogous procedure to 

2- (5-ethyl-oxazol-2-yl)-ethylamine (CAl) by replacing l-amino-2-butanol (CAl, step 1) with 
l-amino-3,3-dimethyl-butan-2-ol. 

Intermediates CBl 8c CB2 

These compounds, namely 2-(4-methyl-oxa2ol-2-yl)-ethylamine (CBl) and 2-(4-ediyl-oxazol-2- 
yl)-ediylamine (CB2) are prepared by an identical procedure to 2-(5-Ethyl-oxa2ol-2-yl)- 
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ethylamine (CAl) by replacing l-amino-2-butanol (CAl, step 1) in this procedure with 2- 
amino-l-butanol (for CBl) and 2-amino-l-propanol (for CB2) respectively. 

Intermediates CX1-CC7 

These compounds, namely, 2-(3-Methyl-[l,2,41oxadiazol-5-yl)-ethylamine (CCl), 2-(3-Ethyl- 
[l,2,41oxadiazol-5-yl)-ediylamine (CC2), 2-(3-Propyl-[l,2,4]oxadia2ol-5-yl)-ethylamine {CC3), 
2-(3-Isopropyl-[l,2,4]oxadia2ol-5-yl)-ethylamine(CC4), 2-(3-Cyclopropyl-[l,2,4]oxadiazol-5- 
yl)-ethylamine (CC5), 2-(3-tert-Butyl-[l,2,4]oxadia2ol-5-yl)-ethylamine (CC6) and 2-(3- 
Dimethylaminomethyl-[l A4]oxadia2ol-5-yl)-ethylamine (CC7) are prepared by an identical 
procedure starting from the appropriate nitrile. This is exemplified by die preparation of 
intermediate CC3. Preparation of the nitrUe used for intermediate CC7 is described in C. S. 
Hollander; R. A. Yoncoskie & P. L. deBenneville, /. Org. Chem., (1958) 23, 112-215, 



Intermediate CC3 




lamine 



Step 1; N-Hydroxy-butyramidine: 

Ethanol (80 ml) followed by hydroxylamine hydrochloride (4.0 g, 57 mmol) is added to a 
solution of K2CO3 (7.9 g, 57 mmol) in water (25 ml). Butyronitrile (5.0 ml, 57 mmol) is then 
added and die mixture is heated at reflux for 18 h. After cooling, the solvent is removed in 
vacuo and ethanol is added to dissolve the product. The solution is separated from any 
undissolved solid and the solvent is removed to leave the tided compound as a yellow oil. 

Step 2 ; [2-(3-Propyl-[l,2,4]oxadia2ol-5-yl)-ethyl]-carbamic acid tert-butyl ester: 
N-Hydroxy-butyramidine (0.425 g, 4.16 mmol) in DMF (2 ml) is added to a stirred suspension 
of sodium hydride (0.183 g of a 60% dispersion in oil, 4.58 mmol) in the presence of 
molecular sieves (0.4 g). The reaction flask is dien immersed in a pre-heated oil bath at SO^C 
and stirring continued for 5 min. 3-ferf-Butoxycarbonylamino-propionic acid ethyl ester 
(0.904 g, 4.16 mmol) in DMF (2 ml) is added over 5 min followed by more DMF (2 ml). After 
3 h at 50OC the mixture is cooled to O^C and water (3 ml) is added. The mixture is allowed to 
warm to room temperature then filtered through ceUte, washing with ethyl acetate, and die 
solvent is removed. Purification by chromatography, eluting with DCMMeOH (95:5 
increasing to 85:15) affords the tided compound. 



SieiLi:2-(3-Propyl-[l,2,4]oxadiazol-5-yl)-ethylamine: 
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tFA (6 ml) is added to a stirred solution of (2-(3.propyl-[l,2,4]oxadia2oI-5-yl)-ethyl]-carbamic 
acid tert-butyl ester (0.67 g, 2.62 mmol) in DCM (10 ml). After 1 h the solvents are removed 
to afford the titled compound. 

Intennediate CDl 

2.-f3-Methvl-ri.2.4]thia.4ia ^ol.5-vlWhY l^n..r,» 

StSsU: [2-(l-Dimethylamino-ediylidenethiocarbamoyl)-ethyl]-carbanuc acid tert-butyl ester: 
Dimethylacetamide dimethylacetal (1.56 g, 11.7 mmol) is added to a stirred solution of (2- 
thiocarbamoyl-ethyD-carbamic acid tert-butyl ester (1.0 g, 4.9 mmol) in DCM (SO ml). The 
reaction is stirred for 24 h at room temperature followed by removal of the solvent. The 
residue is purified by chromatography on siUca. eluting with ethyl acetate - diethyl ether (1:1) 
to give the titled compound as a yellow oil. 

Sjsii2: 2-(3-Methyl-[l,2,4]thiadiazol-5-yl)-ethylamine: 

Hydroxylamine-O-sulfonic acid (0.68 g. 6.0 mmol) in methanol (5 ml) is added to a stirred 
solution of (2-(l-Dimethylamino-ethyUdenethiocarbamoyl)-ethyl].carbaniic acid tert-butyl 
ester (1.43 g, 5.0 mmol) and pyridine (0.83 ml, 10 mmol) in edianol (25 ml). After stirring the 
reaction for 18 h at room temperature the solvent is removed m vacuo and the residue is 
partitioned between water and DCM. The organic extract is separated, dried (MgSO*). and 
the solvent is removed to give a colourless oil which is dissolved in ethanol (20 ml). Aqueous 
HQ (2M, 10 ml) is added and the mixture is heated at reflux for Ih. After cooling to room 
temperature the soh^ent is removed. The product is dissolved in aqueous NaHCOa and the free 
base is extraaed.with ethyl acetate. The organic extract is dried (MgS04) and the solvent 
rwnoved to give the titled compound. 



Intermediate CEl 

2-(5-MgtbYl-fl.3.41oxadiazol-2-yn-ethvlani.n^ 



SteEJ.: I3-(N'-Acetyl-hydra2ino)-3-oxo-propyl]-carbamic add tert-butyl ester: 
EDa.Ha (3.05 g, 15.95 mmol), HOBt (1.66 g, 12.27 mmol) and triethylamine (2.22 ml, 
15.95 mmol) are added to a stirred solution of BOC-p-Ala-OH (2.32 g, 12.27 mmol) in DCM 
(60 ml). After stirring for 30 min at OOC acetic add hydrazide (1.0 g. 13.5 mmol) is added in 
one portion. The reaction mixture is stirred at O^C for 1 h. The reaction is dUuted with water 
and extraaed several times witii DCM. The organic extract is dried (MgS04) and the solvent 
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Is removed to give an oU. Purification by chromatography on silica, eluting with EtOAc 
increasing to EtOAc : EtOH 10:1, afforded the tided compound. 

Sl^: [2-(5-MethyHl,3,41oxadia2ol-2-yl)-ethyI]-carbamic acid tert-butyl ester: 
Iodine (0.261 g. 1.028 mmol) is added to a stirred solution of polymer supported 
triphenylphosphine (3 mmol/g, 0.34 g, 1.03 mmol) in DCM (10 ml). After stirring for 10 min 
at room temperature oriethylamine (0.287 ml, 2.06 mmol) and [3-(N'-acetyl-hydrazino)-3-oxo- 
propyllKarbamic acid tert-butyl ester (0.126 g, 0.514 mmol) are added. The reaction is stirred 
at room temperature for 18 h then fUtered dirough a celite plug, washing with DCM. The 
solvent is removed and the residue is purified by chromatography on siUca, eluting with 
EtOAc, to afford the titled compound. 

Smli 2-(5-Methyl-[l,3,4]oxadiazol-2-yl)-ediylamine: 

TFA (1 ml) is added to a stinred solution of t2-(5-methyl- [1,3,4] oxadiazol-2-yl)^thyl]- 
carbamic acid tert-butyl ester (0.077 g, 0.34 mmol) in DCM (5 ml). After 1 h at room 
temperature the solvents are removed. The residue is dissolved in DCM and washed vwth 4M 
aqueous NaOH solution. The organic extract is separated, dried (MgS04) and die solvent 
removed to give the tided compound. 

Intermediates CE2-CE7 

These compounds, namely 2-(5-Ediyl-[l,3,4]oxadia2ol-2-yl)-etiiylamme (CE2), 2-(5-Propyl- 
[l,3,4]oxadia2ol-2.yl).ethylamine (CE3), 2-(5-Isopropyl-[l,3,4]oxadia2ol-2-yl).ediylamine 
(CE4), 2-(5-Cyclopropyl-[l,3,4]oxadiazol-2-yl)-etiiylamine (CE5), 2-(5-Cyclobutyl- 
[l,3,4]oxadiazol-2-yl).ethylamine (CE6) and 2-(5-tert-Butyl.[l,3,4]oxadiazol.2-yl)-ethylamine 
(CE7), are prepared by an identical procedure to intermediate CEl using the appropriate 
hydrazide in step 1. 

Intermediate CFl & CGI 

2-(l-Ethvl-lH-imida7.ol-4-vlWthylamin p 8e2-/3-Fj-hvl-3H-imidaTnl-4-vlWthylaiTiin>. 

S£eE_l:2-[2-(lH-Imidazol-4-yl)-ethyl]-isoindole-l,3-dione: 

N-Carbethoxy phthalimide (2.45 g, 11 mmol) is added over 10 minutes to a vigorously stirred 
solution of histamine (1.13 g, 1.0 mmol) and NazCOa (1.19 g, 1.1 mmol) in water (22 ml). 
After Ih the white suspension is removed by fUtration, washed with ethanol and dried to afford 
the tided compoimd. 
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Sm2; 2-[2-(l-Ediyl-lH-imidazol-4-yl)-ethyl]-isoindole-1.3-dione & 2-[2-(3-ethyl-3H- 
imidazol-4-yl)-ethyl]-isoindole-l,3-dione: 

A suspension of 2-[2.(lH-imida2ol-4-yl)-ethyl]-isoindole-l,3-dione (5.0 g, 20.7 mmol) in DMF 
(41,5 ml) is added slowly to a stirred suspension of NaH<0.83 g of a 60% dispersion in 
mineral oil, 21 mmol) at OOC. The mixture is stirred at OOC for 15 min followed by warming 
to rt over 45 min then cooling back down to OOC. A solution of bromoethane (1.54 ml, 20.7 
mmol) in DMF (10 ml) is added dropwise. The reaction is stirred at SOQ for 30 min foUowed 
by rt for 24 h. The solvent is removed and the residue is purified by chromatography on siUca 
eluting with DCM and MeOH (1% increasing to 3%) to give a mixture of 2-[2-(l-ethyl.lH- 

imida2ol-4-yl)-ethyl]-isoindole-l,3-dione and the regioisomer, 2-[2-(3-ethyl-3H-imida2ol-4-yl)- 
ethyl]-isoindole-l ,3-dione. 

ilS&l: 2-(l-Ethyl-lH.imidazol-4-yl)-ethylamine & 2-(3-Ethyl-3H-imida2ol-4-yl)-ethylamine: 
Hydrazine hydrate (0.18 ml, 3.71 mmol) is added to a stirred 70:30 mixture of 2.[2.(l-ethyl- 

lH-imidazol-4-yl)-ediyl]-isoindole-l,3Kiioneand242-(3-ethyl.3H-imidazol-4-yl)-ethy^^ 
isoindole-i,3-dione (1.0 g, 3.71 mmol) suspended in dry EtOH (7.4 ml) and the mixture is 
heated at 950C for 90 min. After cooling to room temperature the mixture is filtered and the 
solvent is removed from the filtrate to afford a mixture of the titled compounds as a yellow oil. 

Intermediates CHI & CH2 

These compounds, namely 2-(2-tert-Butyl-3H-imidazol-4-yl)-ethylamine (CHI) and 2-(2- 
Isopropyl-3H-imidazol-4-yl)-ethylamine (CH2) are prepared according to the protocols 
described in R. Jain, LJi. Cohen, NJL El-Kadi and M.M. King, Tetrahedron (1997), 53, 
p2365-2370. 

Intermediate CIl 
2-(lH-Tetrazol-5-vn-«>thvlamin^ 

This material is prepared by the protocols outlined in N. A. Delaney, G. C. Rovnyak and M. 
Loots, European patent specification EP 449523. 

Intermediate 02 

2-(l-Ethvl-lH-tetra7ol- 5-vU-ethY lgmin/. 

SlSE-1: [2-(l-Ethyl-lH-tetra2ol-5-yl)-ethyll-carbamic acid tert-butyl ester: 

A solution of [2-(lH-Tetra2ol-5-yl)-ethyi]-carbamic acid tert-butyl ester (EP 449523) (1.0 g, 

4.69 mmol) in dry THF (20 ml) is treated widi a 60% dispersion of sodium hydride in mineral 
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oil (0.19 g, 4.69 mmol) and stirred at ambient temperature for 10 minutes. Ethyliodide (0.375 
ml, 4.69 mmol) is added and the reaction mixture is heated at reflux for 7 hours, then diluted 
with ethylacetate and filtered. The filtrate is evaporated and the residue purifed by flash silica 
chromatography (elution 3:2 hexane/ethylacetate) to afford [2-(2-Ethyl-2H-tetra2ol-5-yl)- 
etiiyll-carbamic acid tert-butyl ester eluted first and the titled compoimd, [2-(l-Ethyl-lH- 
tetrazol-5-yl)-ethyl]-carbamic acid tert-butyl ester, eluted second. 



SlSSE^:2-(l-Ethyl-lH-tetrazol-5-yl)-ethylamine: 

[2-(l-Ediyl-lH-tetrazol-5-yl)-ethyl]-carbamic acid tert-butyl ester (0.33 g, 1.36 mmol) is 
dissolved m dichloromethane (3 ml) and treated with trifluroracetic acid (1 ml) and stirred at 
ambient temperature for 3 hours. The solvent is removed to afford the titled compound as the 
TFA salt. 



Litermediate CJl 

2-fl-Ethvl- tH-tetrazol-5-vn-etfayIamine 

[2-(2-Ethyl-2H-tetra2ol-5-yl)-ethyl]-carbamic acid tert-butyl ester, obtained as a second 
product in synthesis of [2-(l-Ethyl-lH-tetrazol-5-yl)-ethyl]-carbamic acid tert-butyl ester 
(latermediate 02, step 1) is treated with TFA as described for 2-(l-Ethyl-lH-tetra2ol-5-yl)- 
ethylamine (CI2, step 2) to afford the titled compoimd. 

The following urea intermediates of formula (D) 

O 




D 



are shown in Table 4 below, the method of preparation beiag described hereinafter. 



TABLE 4 



1 intermediate 


Q 


DA 


-CH2CH2CH3 


DB 


-CH2CH2CH2CH3 


DC 


-CH(CHa), 


DD 


-CH2C H (C H3)2 


DE 


-CH9CH2OH 


DF 


-CH2CH2OCH3 


1 DG 


-CH2CH2CH2OH 1 
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DA-DG 



The compounds shown in table 4, namely: 5-Oxo-2-propyl-5,6,7,8-tetrahydro-imida2o[l,5- 
clpyrimidin-2-ium bromide (DA), 2-Butyl-5-oxo-5,6,7.8-tetrahydro-imidazo[l,5-c]pyrimidin-2- 
ium bromide (DB), 2-Isopropyl-5-oxo-5,6,7,8-tetrahydro-imidazo[l,5-c3pyrimidin-2-ium (DC), 
2-Isobutyl-5-oxo-5,6,7,8-tetrahydro-inudazo[l,5-c]pyrimidin-2-ium bromide (DD), 2-(2- 
Hydroxy-ethyl)-5-oxo-5,6,7,8-tetrahydro-imida2o[l,5-c]pyrimidin-2-ium bromide (DE), 2-(2- 
Methoxy-ethyl)-5-oxo-5,6,7,8-tetrahydro-imidazo[l,5-c]pyrimidin-2-ium bromide (DF) and 2- 

(3-Hydroxy-propyl)-5-oxo-5,6,7,8-tetrahydro-imidazo[l,5-c]pyrimidin-2-ium(DG)are 
prepared by alkylation of 7,8-Dihydro-6H-imidazo[l,5rc]pyrimidin-5-one with the 
appropriate alkyl bromide following the method described in R. Jain and L. A. Cohen, 
Tetrahedron, (1996), 52, 5363-5370. 

Prepararion of final componnds 



Compouads of formula I which are also of formula > 



^11 




H 



— N 



\ 



Xill 



are shown in Table 5 below, the method of preparation being described hereinafter. The table 
also shows mass spectrometry data. The Examples are in free form. 



TABLE 5 



Ex. 1 


R3 


R4 


Rb 


M/s 


1 


-SO2CH3 


F 




421.2 


2 


-SO2CH3 


F 


CH3 


388.2 


3 


-SO2CH3 


F 




402.3 
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R3 



27 -SO2CH3 



28 -SO2CH3 



R4 



-CF3 



-CF3 




3 



M/s 



471.1 



438,1 



29 -SO2CH3 



-CF3 



L^OH 



424.1 



30 



-SO2CH3 



31 



-SO2CH3 



-CF3 



-CF3 




OH 




? 

CH. 



452.1 



452.1 



1 1 


-S02CH3 


-CF3 


1 ^ 

^0 1 


505 2 1 


33 


-SO2CH3 


-CF3 




479.2 




1 










-SO2CH3 


-CF3 




468.1 


35 


-SO2CH3 


■ -CF3 


> — 0 


464.1 


36 


-SO2CH3 


-CF3 




491.2 










37 




-CF3 




468.1 


38 


-S02CH3 


-CF3 


1 bo 

1 M3C 


473.1 



39 



-502013 



521.2 
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II Ex. 


R3 1 


R4 r 




M/s 1 
MH+ 


1 40 


-SO2CH3 


-CF3 


LAX 


508.2 




-SO2CH3 


-CF3 




452.2 


42 1 


-SO2CH3 


-CF3 




433.1 


43 1 


-SO2CH3 


— W I 


^ 1 


503 2 


44 


-SO2CH3 

1 


-CF3 


f\ 1 
\J \ 


493.2 


45 


-SO2CH3 


-CF3 I 


0 1 


466.1 


46 


-SO2CH3 


-CF3 




466.1 


An 




-CF3 




494.2 


48 


-SO2CH3 

* 


-CF3 


1 ^"a 


534.2 


49 


-SO2CH3 


-CF3 


\ ^ 


465.1 1 


50 


-SO2CH3 


-CF3 


0 


480.2 

1 


1 


-SO2CH3 


H 




. 398.1 


1 


-SO2CH3 


H 


^0 


453.2 

1 



Case 4-33330P1/HO S6 



44 



Ex. 


R3 1 


R4 1 




M/s 1 


53 


-SO2CH3 


H 


j CH3 ^ 


426^ 


54 


-SO2CH3 


H 




370.1 



55 I -SO2CH3 



56 



-SO2CH3 



57 I -SO2CH3 



H 



H 



H 



.OH 




OH 




356.2 



384.2 



407.2 



58 



-SO2CH3 



59 



-SO2CH3 



H 



H 




'^"-^O^CH, 

CH. * 



509.2 



440.2 



60 


-SO2CH3 


H 


1 




365.1 


61 


-SO2CH3 


1 OSf 


1 CH3 ^ 


465.2 



62 



-SO2CH3 



63 



-SOzCHa 



CN 



CN 



CH 



CH3 



CH3 



CH3 



436.1 



64 



-SO2CH3 



N 



383 
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Ex. 


R3 






M/s 
MH+ 


65 


F 


-SO2CH3 




401 


66 


F 


-SO2CH3 




436 


67 


F 


-SO2CH3 




444 


68 


F 


-SO2CH3 


L^OH 


374 


69 


F 


-SO2CH3 


1 

\ 0 


414 


70 


F 

1 


-SO2CH3 


G 


471 


71 


-SOiCHb 

• 


a 


L 1 


474.1 


71a 


-SOzCHj 


F 


OH 


404.0 



Compounds of formula I which are also of formula XIV 




XIV 



are shown in Table 6 below, the method of preparation being described hereinafter. The table 
also shows mass spectrometry data. The Examples are in free form. 
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TABLE 6 



1 ^ 1 


1 

1 


/ 

V 


M/s 1 

MT4j. 1 




F 1 




427.1 


1 


F 


H 


436.13 1 


74 


F 


T 

CH3 


428.13 


75 


F 




395.11 


76 


H 




409.17 


1 


-CF3 


\ 


477.16 


1 


-CF3 




459.13 


78a 


I, 


1 ^^2 


475.17 j 
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Compounds of formula I which are also of formula XV 




n y— N H 



XV 



Het 



are shown in Table 7 below, the method of preparation being described hereinafter. The table 
also shows mass spectrometry data. The Examples are in free form. 



TABLE? 



Ex. 1 

1 


R* 1 


Het 1 


IVA/ S 

MHh- 


79 

1 


F 


H3C 1 


481.1 


80 


F 




440.0 


81 


F 1 




454J2 1 


82 


F 




468.19 


83 


F 




268.18 


84 


F 


1 1 


466.13 1 


85 


F 




1 482.2 


86 


F 




483J£3 


87 


F 






1 


1 F 




440.12 


1 


F 


1 ^ 


I 45405 1 
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1 ^ 1 


R4 1 




Het 1 


M/s 1 


90 


F 




468.16 


1 


F 




i 


466.10 


92 

u 


F 




480.14 


93 


F 


- - - - HsCr) 


rOlg 


482.14 


94 


F 




424.18 


95 


F 


CH, I 


438.16 


96 


F 






' — CH, 


452.17 


97 j 


F 






__/CH. 


466.22 
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Preparation of Spe cifig P^yg^mpl^i 

The amines that are used to prepare the compounds of the Examples listed in Tables 5 and 6 
are commercially available or prepared by standard methods. The amines that are exemplified 
in Table 3 and are used to prepare the compounds of the Examples listed in table 7 are not 
commercially available, die methods of preparation being described above. Several examples 
in Table 7 are prepared from intermediates that are listed in Table 4. 

General Procedure for preparation of Urea examples from Imidazole-urea intermediates (B^ 
and amines (C): 

The amine (0.12 mmol) in dry DMF (0.12 mmol) is added to a solution / suspension of the 
imidazole urea intermediate (0.11 mmol) in DMF (1.0 ml). Triethylanune may be added to 
enhance reaction rate and especially if one or both of the starting materials is present as a salt 
(1.1 equivalents EtsN per equiv. salt). The reaction mixture is sonicated if necessary until a 
clear solution is obtained. The reaction is allowed to proceed at between rt and 70 imtil the 
starting material is consumed (30 min to 24 hours). When complete, the mixture is 
concentrated in vacuo to remove the solvent. The product is conveniently purified by 
dissolving the crude residue in THF (2 ml) and adding this to polymer supported isocyanate 
(Argonaut Technologies, 0.5 g, 1.10 mmol) which has been pre-swoUen with THF (2 ml). The 
reaction mixture is allowed to drip through the resin under gravity and the solvent is removed 
in vacuo to yield the tided compound. Alternatively the product is purified by standard 
procedure e.g. crystallisation, chromatography or HPLC. 
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A typical example is as follows: 
Example 114 

a4S-(3-Cvano-4-methanesulfonvl-phe n vlW-methyUthiazoU2-y11,^ 
ethyll-urea 

To a stirred solution of imidazole-l-carboxyUc acid [5-(3-cyano-4-methanesulfonyi-phenyl)-4- 
mediyl-thia2ol-2-yl]-amide (Intermediate BD) (0.05 g, 1.29 mmol) in DMF (1.5 ml) under an 
inert atmosphere is added 2-{5-ethyl-oxazol-2-yl)-ethylamine (Amine ) (0.018 g, 1.29 mmol) 
foUowed by triethylamine (0.02 ml, 0.14 mmol). The reaction mixture is heated to 70'' C for 
2.5 hours and then allowed to cool to room temperature. The solvent is removed m vacuo and 
the resulting crude residue is dissolved in THF and passed through a 0.5 g polymer supported 
isocyanate resm (pre-washed with THF). The solution is concentrated in vacuo and the crude 
residue is dissolved in DCM and washed with water, brine, dried over MgS04 and 
concentrated in vacuo again. Trituating with ether affords the titled compound as a yellow 
soUd. 

The compounds of Examples 97-103 are prepared from intermediates DA- DG (Table 3). A 
typical example is as follows: 

Example 97 

l-r5"(3-Huoro-4-methanesulfon yl-phenyl)-4-metfayUhiazol-2-vl1-3-r2-a^^^ 
4-y|)-etfiylVm^ 

A stirred mixture of 5-oxo-2-propyl-5,6,7,8-tetrahydro-imidazo[l,5-c]pyrimidin-2-ium 
bromide (Intermediate DA) (0.214 g, 0.83 mmol) and 5-(3-Fluoro-4-methanesulfonyl-phenyl)- 
4-methyl-thiazol-2-ylamme (Intermediate AA) (0.15 g, 0.55 nunol) and EtaN {0.48 ml, 3.3 
mmol) is heated at 120^0 for 2 days. After cooling to room temperature the mixture is diluted 
with EtOAc (50 ml) and washed water followed by brine. The organic extract is dried 
(MgS04) and the solvent is removed to give a solid. Purification by chromatography on silica 
eluting with DCM : MeOH (95:5) affords the titled compound (0.06 g, 25 %). 
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The compounds of the all of the other Examples are prepared analogously. 
These compounds are namely. 
From Table 5: 

l-[5-(3-Fluoro«4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-pyri 
(Ex, 1 ), l-[5-(3-Fluoro-4-methanesulf onyl-phenyl)-4-methyl-thiazol-2-yl]-3-(2-methoxy^^ 
urea (Ex.2), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(3-metho^^ 
propyl)-urea (Ex3), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-[3-( 
oxo-pyrrolidin-l-yl)-propyl]-urea(Ex.4), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl- 
thiazol-2-yl]-3-(2-oxo-tetrahydrch-furan-3-yl)-urea (Ex,5), l-[5-(3-Fluoro-4-methanesulfonyl- 
phenyl)-4-methyl-thiazol-2-yl]-3-{2-niethylsulfanyl-ethyl)-urea (Ex.6), l-[5-(3-Fluoro-4- 
.methanesulfonyl-tphenyl)r4-methyl-thia2x>l-2-yl]-3-[2-(2-hydro3^ (Ex.7), - 

1- [5-(3-Fluoro-4-methanesvilfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(5-meth^ 
yhnethyl)-urea (Ex,8), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-y^^ 
methyHH-pyrrol-2-yknethyl)-urea, (Ex.9), 3-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4- 
methyl-thia2ol-2-yl]-ureido}-N-naphthalen-2-yl-propionamide(Ex^ 3-{3-[5-(3-Fluoro-4- 
methanesulfonyl-phenyl)-4-methyl-thia2ol"2-yl]-ureido}-propionic acid tert-butyl ester, (Ex.11), 
l«(2-Ethoxy-ethyl)-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)--4-methyl-thi 

(Ex.12), {3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-ureido}-^^ acid 
tert-butyl ester, (Ex.13), l-(l,5-Dimethyl-lH-pyrazol-3-ylmethyl)-3-[5-(3-£luoro-4-methane- 
sulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.14), (S)-2-{3-[5-(3-Fluoro-4-methanesulfonyl- 
phenyl)-4-methyl-thiazol-2-yl]-ureido}-N-methyl-propionamide (Ex.15), l-[5-(3-Fluoro-4- 
methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-(3-morpholin-4-yl-3-oxo-prop 
(Ex.16), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-((S)-2-hydro^^ 
methyl-ethyl)-urea (Ex.17), l-[5-(3-Fluoro-4-methanesulfonyl--phenyl)-4-methyl-thia2ol-2-yl]-3- 
(2-propoxy-ethyl)-urea (Ex.18), 2-{3-[5-(3.Fluoro-4-methanesulfonyl-phenyl)-4-mcthyl-thia2ol- 

2- yl]-ureido}-N,N-dimethyl-acetamide (Ex.19), 3-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4- 
methyl-thiazol-2-yl]-ureido}-N,N-dimethyl-propionamide (Ex.20), N-Ethyl-3-{3-[5-(3-fluoro-4- 
methanesiilfonyl-phenyl)-4-methyl-thia2ol-2-yl]-ureido}-propionam (Ex.21), 3-{3-[5-(3- 
Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureidol-2,2-dimethyl^^ 

(Ex.22), 3-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureidol-prop^ 
amide (Ex.23), 3-{3-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureidol-2^ 
methyl-propionic acid tert-butyl ester (Ex.24), l-[5-(4-Methanesulfonyl-3-trifluoromethyl- 
phenyl)-4-methyl-thiazol-2-yl]-3-pyridin-2-yhnethyl-urea (Ex25), N-(2-dimethylamino-ethyl)-3- 
(3-[5-(4-mcthancsulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-ureido} 
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propionamide (lix^6), l-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2- 

yl]-3-pyridin-3-ylmethyl-urea (Ex.27), l-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4- 

inethyl-thiazol-2-yl]-3-(2-methoxy-ethyl)-urea (Ex.28), l-(2-Hydroxy-ethyl)-3-[5-(4-methane- 

sulfonyl-3-lxifluoromethyl-phenyl)-4-methyl.thiazol-2-yl]-iirea(^^^ l-(4:Hydroxy-butyl)-3. 

[5-(4-medianesulfonyl-3-trmupromethyl-phenyl)-4-metliyl-thia2ol-2-yll-ii^^ l.[5.{4. 

Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2oi-2-yl].3-^ 

(Ex.31), l-[5-(4-MethanesuHonyl-3-tirifluoromethyl-phenyl)-4-mediyl-thiazpl-2-y^^ 

pyrroUdin-l-yl).propyl]-urea (Ex.32), l-(2-Diethylammo-ethyI)-3-[S-(4-methanesuIfonyl-3- 

trifluoromethyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.33), l-[5-(4-Methanesulfonyl-3-tri- 

fluoromethyl-phenyl)-4-methyl-thiazol-2-yl]-3-(3-methylsulfanyl-propyl)- (Ex.34), l-[ S-{4. 

Methanesulfonyl-3-trifluoromethyi-phenyl)-4-methyl.thiazol-2-ylJ-3-(2-oxo-te^^ 

3-yl)-urea (Ex.35), l-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-mediyl-thia2ol-2-yl]- 

3- [2-(l-methyl-pyrroUdin-2-yl)-ethyll-urea (Ex.36), l-[2-(2-Hydroxy-ethoxy)-ethyl]-3-[5-(4- 
methanesulfonyl-3-trifluoromediyl-pWyl)-4-methyl-diiazol-2-yl]-urea (Ex.37), l-[S-(4- 
Methanesulfonyl-3-trmuoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-3-(l-methyl-^ 
ylmethyl)-urea (Ex.38), l-[5-(4-Methanesulfonyl-3-trmuoromethyl-phenyl)-4-methyl-thiazol-2- 
yl]-3-(3-morpholm-4-yl-3-oxo-propyl)-urea (Ex.39), 3-{3-[5-(4-Methanesulfonyl-3-trifluoro- 
methyl-pheiiyl)-4-methyl-thiazol-2-yl]-ureido}-propionic acid tert-butyl ester (Ex.40), l-(2- 
Edioxy-^thyl)-3-(5-(4-methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thiaTO 

(Ex.41), l-(2-Cyano-ethyl)-3-[5-(4-methanesulfonyl-3-trifluoroinethyl-phenyl)-4-meth 
thia2ol-2-yl]-urea (Ex.41), l-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl- 
thiazol-2-yl]-3-(8-methyl-8-a2a-bicydo[3.2.1]oct-3-yl)-urea (Ex.43), N-(4-{3-[5-(4-Meth^ 
sulfonyl-3-trmuoromediyl-phenyl)-4-methyl-thiazol-2-yll-ureido}-butyl)-aceta^ 
(R)-2-{3-[5-(4-Methanesulfonyl-3-ttifluoromediyl-phenyl)-4-methyl-diia2ol-2-yl]-u^^^ 
propionic acid medxyl ester (Ex.45), (S)-2-{3-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)- 

4- methyl-thia2ol-2-yl]-ureido}-propionic acid methyl ester (Ex.46), {3-[5-(4-Methanesulfonyl-3- 
trifluoroinethyl-pheiiyi)-4-methyl-thia2ol-2-yl]-vireido}-acetic acid tert-butyl ester (Ex.47), 
l-[5-(4-Methanesulfonyl-3-trifluoromethyl-phenyl)-4-methyl-thia2ol-2-yl]-3-[3-(4-medxy 
piperazin-l-yl)-3-Qxo-propyl]-urea (Ex.48), (S)-2-{3-[5-(4-Methanesulfonyl-3-trifluoromediyl- 
phenyl)-4-methyl-thiazol-2-yll-uteido}-N-methyl-propionamide (Ex.49), (S)-2-{3-[5-(4- 
Methanesulfonyl-3-tcifluoromethyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-propioi^ 

ester (Ex.50), (S)-2-i[3-[5-(4-Methaiiesulfonyl-phenyl)-4-methyl-diia2»l-2-yl]-urddo}-propiom^ 
add methyl ester (Ex.51), l-[5-(4-Medianesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(3- 
morpholin-4-yl-3-oxo-propyl)-urea (Ex.52), (3-[5-(4-Methanesulfonyl-phenyl)-4-methyl- 
thiazol-2-yl]-ureido}-acetic add tert-butyl ester (Ex.53), l-(3-Hydroxy-propyl)-3-[5-(4- 
medianesulfoiiyl-phenyl)-4-mcthyl-thiazol-2-yl]-urea (Ex.54), l-(2-Hydroxy-ethyl)-3-[5-(4- 
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methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-urea (Ex.55), l-(4-Hydroxy-butyl)-3-[5-(4- 
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.56), l-[5-(4-Methanesulfonyl-phenyl) 
4-methyl-thiazol-2-yI]-3-(5-methyl-isoxazol-3-ylmethyl)-iirea (Ex.58), 3-{3-[5-(4-M 
sulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido)-N-iiaphthden-2-yl-propionan^ 

3- {3-[5-(4-Methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urddo)-propionicacid 

ester (Ex.59), l-(2-Cyano-ethyl)-3-[5-(4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea 
(Ex.60), 3-{3-[5-(3-Cyano-4-medianesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido)-propionic 
acid tert-butyl ester (Ex.61), 3-{3-[5-(3-Cyano-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2- 
yll-ureido}-N,NKlimethyl-propionamide (Ex.62), 2-{3-[5-(3-Cyano-4-inethanesulfonyl-phenyl) 

4- methyl-thiazol-2-yl]-urddo)-N,N-dimethyi-acetaimde (Ex.63), l-(2-Cyano-ethyl)-3-[5-(4- 
fluoro-3-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-urea (Ex.64), 3-{3-[5-(4-Fluoro-3- 

methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido)-propionainide (Ex.65), l-[5-(4-Fluoro- 
3-methanesulfonyl-pheriyl)-4-methyl-thia2ol-2-yll-3-(2-methanesuHonyl-^thy^ 

[5-(4-Fluoro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-ureido}-acetic acid tert-butyl 
ester (Ex.67), l-[5-(4-Fluoro-3-medianesvdfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(2-hydroxy- 
ethyl)-urea (Ex.68), l-[5-(4-Fluoro-3-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-(2-oxo 
tetrahydro-furan-3-yl)-urea (Ex.69), l-[5-(4-Fluoro-3-methanesuIfonyl-phenyl)-4-methyl- 
thiazol-2-yl]-3-(3-morpholin-4-yl-3-oxo-propyl)-urea (Ex.70), 3-{3-[5-(3-Chloro-4-methane- 
sulfonyl-phenyl)-4-methyl-thiazol-2-yl3-ureido)-propionic acid tert-butyl ester (Ex.71), and 1- 

(2,3-Dihydroxy-propyl)-3-[5-(3-fluoro-4-inethanesul£onyl-phenyl)-4-methyl-thiazol-2-yl]-urea 
(Ex. 71a) 



From Table 6: 

Pyn:olidine-l,2-dicarboxylic acid 2-amide l-{[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-inethyl 
thiazol-2-yl]-aiiiide) (Ex.72), l,4,6,7-Tetrahydro-imidazo[4,5-c]pyridine-5-carboxylic acid [5- 
(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-aniide (Ex.73), l-[5-(3-Fluoro-4- 
methanesul£onyl-phenyl)-4-methyl-tIuazol-2-ylcarbamoyl]-azetidine-3-carboxylic acid methyl 
ester (Ex.74), 3-Cyano-azeridiiie-l-carboxylic acid [5-(3-£luoro-4-methanesulfonyl-phenyl)-4- 
methyl-thia2ol-2-yl]-amide (Ex.75), Pyrrolidine-l,2-dicarboxylic add 2-ainide l-{[5-(4- 
metbuiesulf onyl-phenyl)-4-methyl-thiazol-2-yl]-ainide) (Ex.76), 1 -(2-Hydroxy-ethyl)-3-[5-(4- 
methanesulfonyl-3-trifluoromethyl-phenyl)-4-inethyl-thiazol-2-yl]-l-inethyl-urea (Ex.77), 
2-Cyano-pyrrolidine-l-carboxylicacid [5-(4-inethanesulfoniyl-3-trifluoroinethyl-phenyl)-4- 
methyI-thia2ol-2-yl]-aniide (Ex.78) and (S)-Pyrrolidine-l,2-dicarboxylic acid 2-amide l-([5-(3- 
imidazol-l-yl-4-methanesulfonyl-plienyl)-4-methyl-thiazol-2-yl]-amide} (Ex.78a). 



From Table 7: 
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142-(5-tert.Butyl-oxazol-2-yl)-ethyl]-3-[5-(3-fluoro-4-methanesidfonyl-phenyl)^^ 
thiazol-2-yl]-urea (Ex.79), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3. 
[2-(3-methyl-(l,2,4]oxadiazoi-S-yl)-ethyll-urea (Ex.80), l-[2-(3-Ethyl-[lA4]oxadia2ol-5-yl)- 
ethyl]-3-[5-(3-fluoro-4-meiiianesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-^^ (Ex.81 ), l-[2-(3- 
Ethyl-[l,2,41oxadiazo^5-yl)-ethyll-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)^^^ 

2- yl]-urea (Ex.82), l-[5-(3-Fluoro-4-methaiiesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-[2-(3- 
isopropyl-[l,2,4]oxadiazol-5.yl)-ethyl]-urea (Ex.83), l-[2-(3-Cyclopropyl-[l,2,4]oxadiazol-5- 
yl)-ethyl]0-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-u^^^ 
l-[2.(3-tm-Butyl-[lA4]oxacliazol-5-yl)-ethyl]-3-[5-(3-fluoro-4-methanesu^^^ 
methyl-thiazol-2-yl]-urea (Ex.85), l-[2-(3-Dimethylaniinomethyl-[l,2,4]oxadiazol-5-yl)-ethyl]- 

3- [5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.86), l-[5-(3-Fluoro- 

4- methanesulfonyl-phenyl)-4-inethyl-thiazol-2-yI]-3-[2-(3-methyl-[l,2,4]t^ 

urea (Ex.87), l-l5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-[2-(5-methy^ 
[l,3,4]oxadiazol-2-yl)^yl]-urea (Ex.88), l-[2-(5-Ethyl-[l,3,4]oxadiazol-2-yl)-ethyl]-3-[5-(3- 
fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.89), l-[5-(3-Fluoro-4- 
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-[2-(5-isopropyl-[l, 
urea (Ex.90), l-[2-{5-Cydopropyl-[l,3,4]oxadiazol-2-yl)-ethyl]-3-[5-(3-fluoro-4-methaiie- 
sulfonyl-phenyl)-4-methyl-thiazol-2-yll-urea (Ex.91), l-I2-(5-Cyclobutyl-[l,3,4]oxadiazol-2-yl)- 
ethyl]-3-[5-(3-fluoro-4-methanes\xlfonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.92), l-[2-( 5- 
teit-Butyl-[l,3,41oxadiazol-2-yl)-ethyl]-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-^^ 
thia2ol-2-yl]-urea (Ex.93), l-I5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3- 
[2-(lH-imida2ol-4-yl)-ethyl]-urea (Ex.94), l-[5-(3-Fluoro-4-methanesul£onyl-phenyl)-4-methyl- 
thia2ol-2-ylJ-3-[2-(l-methyl-lH-imidazol-4-yl)-ethyl]-urea (Ex.95), l-[2-(l-Ethyl-lH-iinidazol- 
4-yl)-ethyll-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-^^^ 
l-[5-(3-Fluoro-4-methanesiilfonyl-phenyl)-4-methyl-tyazoI-2-yl]-3-[2-(l-propyl-l 
4-yl)-ethyl]-urea (Ex.97), l-[5-(3-Fluoro-4-methanesulfonyl.phenyl)-4-methyl.thiazol-2-yl]-3- 
[2-(l-isopropyl-lH-iinidazol-4-yl)-ethyl]-urea (Ex.98), l-[2-(l-Butyl-lH-iinidazol-4-yl)-ethyll- 

3- (5-(3-fluoro-4-methancsulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-urea (Ex.99), l-[5-(3-Fluoro- 

4- methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-[2-(l-isobutyl-lH-imidaz^^ 

urea (Ex.100), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-{2-[l-(2- 

methoxy-ethyl)-lH-iinida2ol-4-yl]-ethyl}-urea (Ex.101 ), l-[S-(3-Fluoro-4-metIianesulfonyl- 

phenyl)-4-methyl-thia2ol-2-yl]-3-{2-[l-(2-hydroxy-ethyl)-lH-imidazol-4-yl]-eti^ 

(Ex.102), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-{2-[l-(3-hydroxy- 

propyl)-lH-imida2ol-4-yl]-ethyl}-urea (Ex.103), l-[5-(3-Huoro-4-methanesulfonyl-phenyl)-4- 

methyl-thia2ol-2-yl]-3-(2-(3-methyl-3H-imidazol-4-yl)-ethyl]-urea (Ex.104), l-[2-(3-Ethyl-3H- 

imidazoI-4-yl)-ethyl]-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-^^ 



Case 4-33330P1/HO 86 




56 

(Ex.105), l-[5-(3-Fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-3-[2-(2-isopropyl- 
3H-imida2ol-4-yl)-ethyl]-urea (Ex.l05a), l-[2-(2-tert-Butyl-lH-imidazol-4-yl)-ethyl]-3-[5-(3- 
fluoro-4-methanesulfonyl-phenyl)-4-metJiyl-thiazol-2-yl]-ijrea (Ex.106), l-[2-(lH-Benzo- 
imida2ol-2-yl)-ethyl]-3-[5-(3-fluoro-4-methanesulfonyl-phenyl)-4-methyl-thiM 
{Ex.107), l-[5-(3-Fluoro-4-methanesuHonyl-phenyl)-4-niethyl-thia2ol-2-yll-3-[2-(lH-teti^ 
yl)-ethyl]-urea (Ex.108), l-[2-(l-Ethyl-lH-teti:azol-5-yl)-ethyi]-3-[5-(3-£luoro-4-methane- 
sulfoiiyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.109), l-[2-(2-Ethyl-2H-tetrazol-5-yl)-ethyll-3- 
[5-(3-fluoro-4-methanesuHonyl-phenyl)-4-methyl-thiazol-2-yl]-urea (Ex.110), l-[2-(l-Ethyl- 
lH-inudazol-4-yl)-ethyll-3-[5-(4-methanesuIfonyl-3-trifluoromethyl-phenyl)-^ 
2-yl]-urea (Ex.111), l-(5-(3-Chloro-4-methanesulfonyl-phenyl)-4-methyl-thia2ol-2-yl]-3-[2-(3- 
ethyi-[l,2,4]oxadiazol-5-yl)-ethyl]-ui:ea (Ex. 112), l-[5-(3-Chloro-4-niethariesulfonyl-phenyl)-4- 
inethyl-thia2ol-2-yll-3-[2-(l-ethyl-lH-imidazol-4-yl)-ethyl]-urea (Ex.1 13), l-[5-(3-Cyano-4- 
methanesulf onyl-plienyl)r4Tiiiethyl-.tliiazol'2-yll-3-[2-(5-e^ {Ex, 1 14)^ 

l-[2-(5-tm-Butyl-oxazol-2-yl)-ethyll-3-[5-(3KTrano-4-methanesiilfonyl-phenyl)-4-meA^^ 
thiazol-2-yl]-urea (Ex.115), l-[2-(5-Ethyl-oxazol-2-yl)-ethyl]-3-[5-(3-imidazol-l-yl-4- 
methanesulfonyl-phenyl)-4-methyl-thiazol-2-yl]-iirea (Ex.116), l-[2-(3-Ethyl-[l,2,4]oxadiazol- 
5-yl)-^yl]-3-[5-(3-imicUizol-l-yl-4-methane8ulfonyl-phenyl)-4-metiiyl-tluazol^^^ 
(Ex.117), l-[2-(l-Ethyl-lH-imidazol-4-yl)-ethyl]-3-[5-(3-imicUzoI-l-yl-4-metl^^ 
phenyl)-4-methyl-tbia2ol-2-yl]-urea (Ex.1 1 8 ), l-[5-(3-Cyano-4-methanesulfonyl-ph«!iiyl)-4- 
methyl-thia2ol-2-yl].3-[2-(l-<tJiyl-lH-imida2ol-4-yl)-ethyl]-urea (Ex.119), and l-[5-(4- 

Methanesul£onyl-phenyl)-4-methyl-duazol-2-yl]-3-[2-(l-propyl-lH-imidazo^^ 
(Ex.120). 
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CLAIMS 

1. A compound of formula I 




in free or salt form, wherein 

is hydrogen or Ci-C4-alkyl, Rb is Ci-Cs-alkyl substituted by pyridyl, R^ is R^ and R^ is 
fluoro or Ci-Cs^haloalkyl, 

or R« is hydrogen or Ci-C4-alkyl, B> is Ci-Cs-alkyl substituted by hydroxy or nitrile, R^ is R^, 
and R"^ is hydrogen or Ci-Cs-haloalkyl, 

or R* is hydrogen or Ci-C4-alkyl, is Ci-Cs-alkyl substituted by nitrile, R^ is fluoro, and R"* is 

or R« is hydrogen or Ci-C4-alkyl, R*> is Ci-Cg-alkyl substituted by hydroxy, R^ is fluoro, and R^ 
is R7, 

or R* is hydrogen or Ci-Q-alkyl, is Ci-Cg-alkyl substituted by di(Ci-C8-alkyl)amino, R^ is 
R«, and R^ is Ci-Cs-haloalkyl, 

or R« is hydrogen or Ci-C4-alkyl, R^> is Ci-Cs-alkyl substituted by -O-Ci-Cg-alkyl-OH , R3 is 
R^, and R^ is fluoro or Ci-Cs-haloalkyI, 

or Ra is hydrogen or Ci-U-alkyl, R^ is -CH(CH3)-CH2-OH, R^ is R^ and R^ is fluoro, 

or R^ is hydrogen or Ci-C4-alkyl, R^ is Ci-Cs-alkyl substituted by pyrrolidinyl substituted by 
Ci-Cg-alkyl, R^ is R^, and R^ is Ci-Cg-haloalkyl, 



or R* is hydrogen or Ci-Cj-alkyl, R** is Ci-Ca-alkyl substituted by oxazolyl substituted by 
Ci-Cg-alkyl, R3 is R^, and R** is nitrile or imidazolyl. 
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or R" is hydrogen or Ci-C4-alkyl, Rt is Ci-Cs-alkyl substituted by imidazolyl, R3 is R6, and R^ 
is fluoro, 

or R« is hydrogen or Ci-C4-alkyi, Rb is Ci-Cs-alkyl substituted by benzoimidazolyl, R3 is R^. 
and R^ is fluoro, 

or Ra is hydrogen or C,-C4-alkyl, Rb is Ci-Cg-alkyl substituted by isoxazolyl substituted by 
Ci-Cs-alkyl, R3 is R«, and R^ is R', 

or Ra is hydrogen or Ci-C4-alkyl, R»» is Ci-Cg-alkyl substituted by pyrrolyl substituted by 
Ci-Cs-alkyl, R3 is R<, and is R^, 

by pyrazolyl substituted, by. 

Ci-Cs-alkyl, R3 is R<, and R^ is R7, 

or R" is hydrogen or Ci-C4-alkyl, Ri> is Ci-Cs-alkyI substituted by -CO-O-CH3, -CO-O-butyl, 
-CO-di(Ci-C8-alkyl)amino, -CO-NH2, -NH-CO-Ci-Cg-alkyl, -SOz-d-Cs-alkyl, -CO-NH-Rc 
where Rc is napthyl, or by -CO-NH-Cx-Cs-alkyl optionally substituted by di(Ci-C8-alkyl)- 
amlno, R3 is R«, and R^ is R', 



or R« is hydrogen or Ci-C4-alkyl, Rb is -CH(CH3)-CO-NH-Ci-C8-alkyl 
-CH(CH3)-CO-0-Ci-C8-alkyl, R3 is R^, and R^ is R', 



or 



or R> is hydrogen or Ci-Q-alkyl, Rb is Ci-Cg-alkyI substituted by -CH(OH)-CH2-OH, R3 is R«, 
and R4 is R7, 

or R« is hydrogen or Ci-C4-alkyl, Rb is Ci-Cg-alkyI substituted by Ci-Cg-alkoxy, or by -S-Ci-Cg- 
alkyl, R3 is R«, and R^ is R^, 

or R" is hydrogen or Ci-C4-alkyl, Rb is Ci-Cg-alkyI substituted by a 5- or 6-membered 
heterocyclic ring having one or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being substituted by 0x0, R3 is R^, and R^* is R^, 



or R" is hydrogen or Ci-C4-alkyl, Rb is Ci-Cg-alkyI substituted by a 5- or 6-membered 
heterocyclic ring having three or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-Cg-alkyI, 
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-Ci-C8-alkyl-di(Ci-C8-aIkyl)ainino, or by Cs-Cg-cycloalkyl, R3 is R«, and is R', 

or R" is hydrogen or Q-C4-alkyl, R«> is Ci-Cs-alkyl substituted by oxazolyl substituted by 
Cs-Cg-alkyl, R3 is R^, and R^* is R7, 

or Ra is hydrogen or Ci-C4-alkyl, Rb is Ci-Cg-alkyl substituted by imidazolyl substituted by 
Ci-Cg-alkyl optionally substituted by hydroxy or Ci-Cg-alkoxy, R3 is R<, and R* is R^, 

or R« is hydrogen or Ci-C4-alkyl, R"* is Ci-Cj-alkyl substituted by -CO-Het where Het is a 5- or 
6-membered heterocydic ring having two or more ring hetero atoms seleaed from the group 
consisting of oxygen, nitrogen arid sulphur, that ring being optionally substituted by 
Ci-Cg-alkyl, R3 is R«, and R* is R7, 



one or 



or R» is hydrogen or Ci-C4-alkyl, R>» is a 5- or 6-membered heterocydic ring having 
more ring hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur, 
that ring being substituted by oxo, R3 is R«, and R* is R^, 

or R» is hydrogen or Ci-C4-alkyl, R"- is an aza-bicydo[3^.1]oct-3-yl ring optionally substituted 
by Ci-Cs-alkyl, R3 is R6, and R'* is R', 

or R» and R'> together form an azetidine ring substituted by Ci-Cg-alkoxycarbonyl or nitrUe, R3 
is R«, and R* is R^, 

or R« and R>> together form a pyrroUdine ring substituted by -CO-NH2 or nitrile, R3 is R<!, and 
R" is R7, 

or R» and R"» together form an imidazo-pyridine ring, R3 is R«, and R-* is R^j 

R2 is Ci-C4-alkyl or halogen; 

R^ is hydrogen, halogen or Ci-Cs-alkyl; 

R6 is halo, -SO2-CH3, -SO2-CF3, carboxy, -CO-NH2, -CO-di(Ci-C8-alkyl)amino, or a 5- or 6- 
membered heteroqrdic ring having one or more ring hetero atoms selected from the group 
consisting of oxygen, nitrogen and sulphur, diat ring being optionally substituted by halo, 
cyano, oxo, hydroxy, carboxy, nitro, Ca-Cg-cycloalkyl, Ci-Cs-alkylcarbonyl, Ci-Q-alkoxy 
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* Optionally substituted by aminocarbonyl, or Ci-Cs-alkyl optionally substituted by hydroxy, Ci- 
Cg-alkoxy, Ci-Cs-alkylamino or di(Ci-C8-alkyl)anaino; 

R'^ is hydrogen, halo, -SO2-CH3, nitrile, Ci-Cg-haloalkyl, imidazolyl, Ci-Cs-alkyl, -NR^R^, or 
-S02-NR8R^^; and 

R^ and R^ are independently hydrogen, amino, Ci-Cs-alkylamino, di(Ci-C8-alkyl)amino, or Ci- 
Cs-alkyl optionally substituted by hydroxy, 

or R^ and R^ together form a 5- to 10-membered heterocyclic ring having one or more ring 
hetero atoms selected from the group consisting of oxygen, nitrogen and sulphur, that ring 
being optionally substituted by halo, cyano, 0x0, hydroxy, carboxy, nitro, Ca-Cs-cydoalkyl, 
Ci-Cs-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by aminocarbonyl, or Ci-Cs-alkyl 
optionally substituted by hydroxy, Ci-Cg-alkoxy, Ci-rCs-alkyiamino or.di(Ci-C8-alkyl)amino. . . 



2. A compound according to claim 1, wherein 

Ra is hydrogen, R^ is Ci-Cs-alkyl substituted by pyridyl, R^ is R^, and R"* is fluoro or Ci-Cg- 
haloalkyl, 

or Ra is hydrogen, R** is Ci-Cg-alkyl substituted by hydroxy or nitrile, R^ is R^, and R^ is 
hydrogen or Ci-Cg-haloalkyl, 

or R* is hydrogen, R*> is Ci-Cs-alkyl substituted by nitrile, R^ is fluoro, and R^ is R^, 

or R* is hydrogen, is Ci-Cg-alkyl substituted by hydroxy, R^ is fluoro, and R"* is R^, 

or R* is hydrogen, R*> is Ci-Cs-alkyl substituted by di(Ci-C8-alkyl)amino, R^ is R^, and R^ is Ci- 

Cs-haloalkyl, 

or R* is hydrogen, R^ is Ci-Cs-alkyl substituted by -O-Ci-Cg-alkyl-OH , R^ is R^ and R^ is 
fluoro or Ci-Cs-haloalkyl, 

or R« is hydrogen, is -CH(CH3)-CH2-OH, R3 is R^ and R^ is fluoro, 

or Ra is hydrogen, R** is Ci-Cs-alkyl substituted by pyrrolidinyl substituted by Ci-Cg-alkyl, R^ is 
R^ and R^ is Ci-Cs-haloallcyl, 

or R* is hydrogen, R** is Ci-Cs-alkyl substituted by oxazolyl substituted by Ci-Cs-alkyl, R^ is 
R^, and R"^ is nitrile or imidazolyl, 

or R* is hydrogen, R*> is Ci-Cs-alkyI substituted by imidazolyl, R^ is R^, and R"* is fluoro, 
or R» is hydrogen, R^ is Ci-Cs-alkyI substituted by benzoimidazolyl, R^ is R^, and R"* is fluoro, 
or R» is hydrogen, R"» is Ci-Cs-alkyI substituted by isoxazolyl substituted by Ci-Ca-alkyI, R^ is 
R^ and R^ is R^, 

or R^ is hydrogen, R»> is Ci-Cs-alkyI substituted by pyrrolyl substituted by Ci-Cs-alkyl, R^ is R^, 
and R^ is R^, 
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^ot is hydrogen, is Ci-Cs-alkyi substituted by pyrazolyl substituted by Ci-Cs-alkyl, R^ is 
R«, and R^ is R^, 

or Ra is hydrogen, R** is Ci-Cg-alkyl substituted by -CO-O-CH3, -CO-O-butyl, -CO-di(Ci-C8- 
alkyl)amino, -CO-NH2, -NH-CO-Ci-Cg-alkyl, -SOi-Ci-Cg-alkyl, -CO-NH-R<= where R« is 
napthyl, or by -CO-NH-Ci-Cs-alkyl optionally substituted by di(Ci-C8-alkyl)ainino, is R^, 
and R4 is B7, 

or R» is hydrogen, is -CH(CH3)-CO-NH-Ci-C8-alkyl or -CH(CH3)-CO-0-Ci-C8-alkyl, R3 is 
R<, and R" is R', 

or R« is hydrogen, R>> is Ci-C8-alkyl substituted by -CH{OH)-CH2-OH, R3 is R^ and R-* is R7, 
or R" is hydrogen, R** is Ci-Cs-alkyl substituted by Ci-Cg-alkoxy, or by -S-Ci-Cg-alkyl, R3 is R^ 
and R'* is R7, 

or R* is hydrogen, R*' is Ci-Cg-alkyl substituted by a 5- or 6-membered heterocyclic ring having 
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, that ring being substituted by oxo, R^ is R^, and R'^ is R^, 

or R* is hydrogen, R^ is Ci-Cs-alkyl substituted by a 5- or 6-membered heterocyclic ring having 
three or more ring hetero atoms selected from die group consisting of oxygen, nitrogen and 
sulphur, that ring being optionally substituted by Ci-Cs-alkyl, -Ci-Cg-alkyl-diiCi-Cs- 
alkyl)amino, or by Ca-Cg-cycloallcyl, R^ is R^, and R'^ is R^, 

or R* is hydrogen, R^ is Ci-Cs-alkyl substituted by oxazolyl substituted by Ca-Cg-alkyl, R^ is 
RSandR-^isR7, 

or Ra is hydrogen, R*» is Ci-Cs-alkyl substituted by imidazolyl substituted by Ci-Cg-alkyl 
optionally substituted by hydroxy or Ci-Cg-alkoxy, R^ is R^, and R"* is R^, 
or R» is hydrogen, R^ is Ci-Cg-alkyl substituted by -CO-Het v^rhere Het is a 5- or 6-membered 
heterocycUc ring having two or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-Cg-alkyl, R^ is R^, 
and R4 is R^, 

or R^ is hydrogen, R^ is a 5- or 6-membered heterocyclic ring having one or more ring hetero 
atoms selected from the group consisting of oxygen, nitrogen and sulphur, that ring being 
substituted by oxo, R^ is R^ and R^ is R^, 

or R^ is hydrogen, R^ is an aza-bicydo[3.2.1]oct-3-yl ring optionally substituted by 
Ci-Cs-alkyl, R3 is RS and R4 is R7, 

or R^ and R^ together form an azetidine ring substituted by Ci-Cs-alkoxycarbonyl or nitrile, 
R3 is RS and R^ is R^, 

or R* and R*> together form a pyrrolidine ring substituted by -CO-NH2 or nitrile, R^ is R^, and 
R^ is R7, 

or R« and R*> together form an imidazo-pyridine ring, R^ is R^, and R"* is R^; 
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is Ci-C4-alkyl or halogen; 
is hydrogen; 

is halo or -SO2-CH3; and 
R^ is hydrogen, halo, -SO2-CH3, nitrile, Ci-Cs-haloalkyl or imidazolyL 

3. A compound according to claim 1 or 2, wherein 

R* is hydrogen, is Ci-C4-alkyl substituted by pyridyl, R^ is R^, and R^ is fluoro or C1-C4- 
haloalkyl, 

or R* is hydrogen, R*> is Ci-CU-alkyl substituted by hydroxy or nitrile, R^ is R^, and R"* is 
hydrogen or Ci-C4-haloalkyl, 

or R^ is hydrogen, R*» is Ci-CU-alkyl substituted by nitrile, R^ is fluoro, and R^ is R^, 

or R* is hydrogen, is Ci-CU-alkyl substituted by hydroxy, R^ is fluoro, and R"* is R^, 

or R* is hydrogen, Il*>. is CirC4-alkyl substituted by di(CiTC4ralkyl)amino, R^. is R^, and R5.is_Ci- 

C4-haloalkyl, 

or R* is hydrogen, B> is Ci-C4-alkyl substituted by -0-Ci-C4-alkyl-0H , R3 is R«, and R^ is 
fluoro or Ci-C4-haloalkyl, 

or R«^ is hydrogen, R^ is -CH(CH3)-CH2-OH, R^ is R^, and R-» is fluoro, 

or R» is hydrogen, R*> is Ci-C4-alkyl substituted by pyrrolidinyl substituted by Ci-CU-alkyl, R^ is 
R«, and R^ is Ci-C4-haloalkyl, 

or R* is hydrogen, R*> is Ci-C4-alkyl substituted by oxazolyl substituted by Ci-CU-alkyl, R^ is 
R^, and R^ is nitrile or imidazolyl, 

or R* is hydrogen, is Ci-CU-alkyl substituted by imidazolyl, R^ is R^ and R"* is fluoro, 
or R*' is hydrogen, R*> is Ci-C4-alkyl substituted by benzoimidazolyl, R^ is R^, and R^ is fluoro, 
or R* is hydrogen, is Ci-C4-alkyl substituted by isoxazolyl substituted by Ci-C4-alkyl, R^ is 
R«, and R4 is R7, 

or R* is hydrogen, R*> is Ci-CU-alkyl substituted by pyrrolyl substituted by Ci-C4-alkyl, R^ is R^, 
andR4isR7, 

or R» is hydrogen, R*» is Ci-C4-alkyl substituted by pyrazolyl substituted by Ci-C4-alkyl, R^ is 
R6, and R^ is B7, 

or Ra is hydrogen, is Ci-G^-alkyl substituted by -CO-O-CHa, -CO-O-butyl, -CO-di(Ci-C4- 
alkyl)amino, -CO-NH2, -NH-CO-Ci-C4-alkyl, -S02-Ci-C4-alkyl, -CO-NH-R<= where R'^ is 
napthyl, or by -CO-NH-Ci-C4-alkyl optionally substituted by di{Ci-C4-alkyl)amino, R^ is R^ 
and R4 is K\ 

or R^ is hydrogen, is -CH(CH3)-CO-NH-Ci-C4-alkyl or -CH(CH3)"CO-0-Ci-C4-alkyl, R^ is 
R6, and R4 is R^, 

or Ra is hydrogen, R^ is Ci-C4-alkyl substituted by -CH(OH)-CH2-OH, R^ is R«, and R-* is R^, 
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^or is hydrogen, is Ci-C4-alkyl substituted by Ci-Cg-alkoxy, or by -S-Ci-Q-aikyl, R^ is R^, 
and R4 is R7, 

or R^ is hydrogen, R*' is Ci-C4-alkyl substituted by a 5- or 6-membered heterocyclic ring having 
one or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, that ring being substituted by oxo, R^ is R^, and R"* is R^, 

or Ra is hydrogen, R^ is Ci-C4-alkyl substituted by a 5- or 6-membered heterocyclic ring having 
three or more ring hetero atoms selected from the group consisting of oxygen, nitrogen and 
sulphur, that ring being optionally substituted by Ci-Cs-alkyl, -Ci-C8-allcyl-di(Ci-C4-alkyl)- 
amino, or by Ca-Cs-cydoalkyl, R^ is R^, and R^ is R^, 

or Ra is hydrogen, R*> is Ci-C4-alkyl substituted by oxazolyl substituted by Ca-Cs-alkyl, B? is 
R^ and R^ is R^, 

or R* is hydrogen, is Ci-C4-alkyl substituted by imidazolyi substituted by Ci-C4-alkyl 
optionally substituted by hydroxy or Ci-CU-alkoxy, R^ is R^, and R^ is R^, 
or R* is hydrogen, R^ is Ci-C4-alkyl substituted by -CO-Het where Het is a 5- or 6-membered 
heterocyclic ring having two or more ring hetero atoms selected from the group consisting of 
oxygen, nitrogen and sulphur, that ring being optionally substituted by Ci-CU-alkyl, R^ is R^, 
and R4 is R^, 

or R« is hydrogen, R^ is a 5- or 6-membered heterocyclic ring having one or more ring hetero 
atontis selected from the group consisting of oxygen, nitrogen and sulphur, that ring being 
substituted by oxo, R^ is R^, and R^ is R^, 

or Ra is hydrogen, R*' is an aza-bicycio[3.2.1]oct-3-yl ring optionally substituted by 
Ci-C4-alkyl, is R^, and R^ is R7, 

or R^ and R^ together form an azetidine ring substituted by Ci-C4-alkoxycarbonyl or nitrile, 
R3isRSandR4isR7, 

or R« and R*» together form a pyrrolidine ring substituted by -CO-NH2 or nitrile, R^ is R^, and 
R4isR7, 

or R^ and R^ together form an imidazo-pyridine ring, R^ is R^, and R^ is R"^; 

R^ is Ci-C4*alkyl or halogen; 

R? is hydrogen; 

R^ is halo or -SOi-CHs; and 

R^ is hydrogen, halo, -SO2-CH3, nitrile, Ci-CU-haloalkyl or imidazolyL 

4. A compound substantially as herein described with reference to any one of the Examples. 

5. A compoimd according to any one of claims 1 to 4 for use as a pharmaceutical. 
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A pharmaceutical composition comprising a compound according to any one of claims 1 to 4. 

7. The use of a compound according to any one of claims 1 to 4 in the manufacture of a 
medicament for treatment of a disease mediated by phosphatidylinositol S-kinase. 

8. The use of a compound according to any one of claims 1 to 4 in the manufacture of a 
medicament for treatment of respiratory diseases, allergies, rheiunatoid arthritis, osteoarthritis, 
rheumatic disorders, psoriasis, ulcerative colitis, Crohn's disease, septic shock, proliferative 
disorders such as cancer, athersclerosis, allograft rejection following transplantation, diabetes, 
stroke, obesity or restenosis. 

9. A process for the preparation of a compound of formula I as defined in claim 1, in free or 
salt form which comprises the steps of: 

(i) (A) reacting a compound of formula n 




11 



wherein R^, R^, R^ and R^ are as claimed in claim 1 and T is a 5- or 6-membered 
heterocyclic ring having one or more ring hetero atoms selected from the group 
consisting of oxygen, nitrogen and sulphur, with a compoimd of formula III 

H-N^ III 
V 

wherein R^ and R^ are as claimed in claim 1; 
(B) reacting compounds of formula IV 




IV 



wherein R^, R^, R"* and R^ are as claimed in claim 1 with a compound of formula III 
wherein R^ and R^ are as claimed in claim 1; 
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^ (C) for the preparation of compounds of formula I where R* is hydrogen and R^, R^, 
R"*, R^ and are as claimed in claim 1, reacting a compound of formula V 




wherein R^^ R^, R"^ and R^ are as claimed in claim 1, with ai compound of formula VI 

— N=C=0 VI 
wherein R^ is as claimed in claim 1; or 

(D) for the preparation of compounds of formula I where R» is hydrogen, R^ is 
Ci-Cs-alkyl substituted by imidazolyl substituted by Ci-Cs-alkyl optionally substituted 
by hydroxy or Ci-Cg-alkoxy and R^, R^, R"* and R^ are as claimed in daim 1, reacting a 
compound of formula V where R^, R^, R^ and R^ are as claimed in claim 1, with a 
compound of formula Vn 

O 

N— Q VII 




where Q is Ci-Cs-alkyl optionally substituted by hydroxy or Ci-Cs-alkoxy; and 



(ii) recovering the resultant compound of formula I in free or salt form. 



